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Under the command jurisdiction of the U.S. Army Health Services
Command, AEHA's mission is to support the worldwide preventive
medicine programs of the Army and other Depariment of Defense and

Federal agencies.

The Agency is unique with the variety of scientific disciplines working
together in one military unit to protect the health and well being of
soldiers and civilians and enhance the environment.

This is accomplished through support in environmental quality,
occupational and environmental health, toxicology, radiation and
entomological sciences, pest management, and laboratory services.

AEHA has direct support activities at Fort Meade, Fort McPherson,
and Fitzsimons Army Medical Center. The main agency at Aberdeen
Proving Ground performs larger consultations and specialized work.

Services are provided upon request. Since AEHA is mission funded,
these services are free to Amy installations. Projects with unusually
large scopes or short time constraints may be conducted on a
reimbursable basis.

The USAEHA is the proponent of this guide. Users are invited 1o send
comments and suggested improvements on & DA Form 2028
(Recommended Changes to Publications and Blank Forms) directly to
the Commander, U.S. Amy Environmental Hygiene Agency,

ATIN: HSHB-MS, Aberdeen Proving Ground, MD 21010-5422.




DEPARTMENT OF THE ARMY
U.S. ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND. MARYLAND 21010-8422

REFPLY TO
ATTENTION OF

HSHB-MS 1 Fep 91

MEMORANDUM FOR REQUESTORS

SUBJECT: Guidance for Developing a Chemical Hygiene Pian

1. Title 29. Code of Federal Regulations. Section 19101450, Occupational Exposures to
Hazardous Chemicals in Laboratories (as published in the Federal Register, volume 55. no. 21,

31 January 1990) requires that egch instaliation commander and their staff establish a chemical
hygiene plan. This plan should have been operational by 31 Jonuary 1991, To assist in this effort,
the U.S. Amy Environmental Hygiene Agency (USAEHA) has prepared the enclosed technical
gssistance packet.

2. The packet contains the following:
a. USAEHA Technical Guide (0G) No. 183, Developing Your Chemical Hygiene Plan.

b. Asample chemical hygiene plan. {You should not copy this sample plan verbatim. Read
the preface in TG No. 183 to create your personal plan.)

¢. Federal Register, volume 55, ne. 21, Occupdational Exposures to Hazardous Chemicals in
Laboratories: Final Rule, 31 January 1990.

d. USAEHA TG No. 176, How to Write and Manage Standing Operating Procedures (SOP).
3. Additional copies of this packet may be obtained by submitting DA Form 17 (Requisition for
Publications and Blank Forms) to Commander, USAEHA, ATIN: HSHB-CI-C, Aberdeen Proving
Ground, MD 21010-5422. '

4. If you need any further assistance, technically or administratively, contact the appropriate
USAEHA staff, as presented in the preface to USAEHA TG No. 183.

9‘-—-——“—“ | % QT-
RONALD M. BISHOP
Colonel, MS
Commanding
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PREFACE

This fechnical guide will
assist the chemical hygiene
officer in developing and
implementing a written
chemical hygiene plan to
meet the legal requirements
of Title 29, Code of Federal
Regulction (CFR), section
1910.1450.

It is not a difficult task to
develop your chemical
hygiene plan. Basically, you
need 1o concem yourself with
protecting workers from both
the real and potential heatth
risks presented by hazardous
chemicals used in the
workplace.

While the details may vary,
there are eight basic elements -
that must be included. They
are discussed in the General
Overview. If you have
already developed your plan,
reviewing it in relation to these
eight elements shouid help you
improve what you have.

You should carefully review
each element and determine
which element, if any, must
be addressed in your
chemical hygiene plan.




The discussions following
each extract of the OSHA
law are by no means
nonexhaustive.

Because each
laboratory is different,
your plan will be different
from any other
laboratory’s plan. But
this is not important. You
want your plan to reflect
your laboratory
operations, not theirs.

Any questions for
additional technical
guidance or assistance
may be directed to the
Worksite Hazards
Management Division
at DSN 584-3118 or the
Healthcare Hazards
. Management Division at

DSN 584-3040 or
commercial 410-671-
3118/3040.




Please tell us what you
think about this fechnical
guide, how we can
improve it, or anything
else we can do to help
you in this effort. The
Special Document
Development Office staff
can be reached at DSN
584-3254 or commercial
410-671-3254, or on
E-mail To hshbbms
@aehal.gpgea.army.mil.

Additional copies of
this technical guide may
be obtained by
submitting a DA Form 17
(Requisition for
Publications and Blank
Forms) to:

Commander

U.S. Army Environmental
Hygiene Agency

ATTN: HSHB-CI-O

Aberdeen Proving
Ground, Maryland
21010-5422
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GEN E RAL OVERVI EW The Chemical Hygiene Plan

A Chemical Hygiene Plan
(CHP) is a written program
which sefts forth procedures
protecting employees from
the health hazards presented
by hazardous chemicals used
in the workplace.

The key individual in the
CHP is the chemical hygiene
officer who is designated in
writing by the commander.
This individual is qualified by
training and experience to
provide technical guidance
in developing and
implementing the CHP.

This USAEHA technical
guide 0G) should assist the
chemical hygiene officer
or chemical hygiene
committee in developing
and implementing a written
CHP to meet the legal
requirements of Title 29,
Code of Federal Regulations
(CFR) 1910.1450. Your CHP
must be implemented by
31 January 1991.




While details may vary,
these are the eight basic
elements to consider
when you develop your
individual CHP.

1. Standing Operating
Procedures (SOPs) for
Handling Hazardous
Chemicals

2. Control Measures
that Reduce Exposures

3. Ventilation
Measurements of Fume
‘Hoods and Other
Protective Equipment

4. Employee
Information and Training
(Including Emergency
Procedures)

5. Laboratory _
Operations, Procedures
or Activities Requiring
Prior Approval

6. Medical
Consultation and
Medical Examinations

7. Assigning Chemical
Hygiene Responsibilities

8. Additional Employee
Protection for Work with
Particularly Hazardous
Chemicals




Srandmyg OUperating Procedures (SOPs)
for Handling Hazardous Chemicals

ELEMENT 1

Many safety and health -
SOPs already exist within your
laboratory. First, make sure the
existing SOPs are current. Then,
as you develop your CHP, cite
your existing SOPs and tell
where they are filed.

Some typical SOP subjects
that could be referenced in
your CHP follow:

* Fire prevention procedures

* Emergency evacuation
procedures

* Receiving, storing. using
and disposing of
chemicals in the
laboratory

* Smoking policy

* Spills and accidents

* General safety practices
in the laboratory

* Specific safety practices
for the equipment and
procedures

* Continuing safety
education

* Hazard Communications
(HAZCOM)

* Waste disposal

* Personal protective
equipment




Where no written SOP
exists, you may address
the issue in the body of
the CHP, the appendix of
the CHP, or in an
- additional SOP.

For further guidance,
refer to USAEHA
Technical Guide No. 176,
How to Write and
Manage Standing
Operating Procedures
(SOP).




E LE M ENT 2 Control Measures that Reduce Exposures

The CHP establishes the
minimum reguicrtory
requirements for the safe use
of hazardous chemicals in the
laboratory. When you use
engineering controls,
appropriate work practices,
and protective equipment
and clothing, you will reduce
your exposures 1o chemicals.

The following list identifies
the control measures you
should consider when
developing your CHP.

* Work practices in the

laboratory

- Avoidance of routine
exposure

- Choice of chemicals

- Eating, smoking.
applying
cosmetics, etc.

- Equipment and
glassware

- Exiting

- Horseplay

- Personal housekeeping

- Unattended operations

- Hood operations

- Working alone

- Handling acutely toxic
compounds, chemical
carcinogens and
reproductive toxins




. .

Chemical procurement,
distripution, and storage
- Material Safety Data
Sheets
- Consultation with the
hazardous wasfe
manager and safety
officer
Monitoring
- Job-site specific
- Specific questions
coordinated through
industrial hygienist
Housekeeping,
maintenance, and
inspections
- Cleaning
- Inspections
- Maintenance
- Passageways
Medical program
- Compliance with
regulations
- Routine surveillance
- First aid
Protective apparel and
_ equipment
K - Degree of apparel
required for substances
handled
- Drench-type safety
shower

*

*

™

>




- Eyewash fountain
- Fire extinguisher
- Respiratory protection
* Records
- Accident records
- CHP records
- Clinical inventory and
usage records
- Medical records
* Emergency
communications
- Telephone
- Fire alarm
* Signs and labels
- Emergency telephone
numbers
- Identity labels
- Location signs
- Warning signs
* Spills and accidents
- Written emergency plan
- Alarm system
- Spill control policy
* Information and training
program
* Waste disposal program




For a discussion of these
control measures, refer to the
sample CHP. Appendix A 1o
29 CFR 1910.1450 also provides
guidance extracted from
“Prudent Practices for
Handling Chemicals in
Laboratories” which was
published in 1981 by the
National Research Council
and is available from the
National Academy Press, 2101
Constitution Ave,, NW.,
Washington DC 20418.
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Other Protective Equipment

ELEMENT 3

adequate peiformance of such equip

Xt cmo "29CFR19101450(9)(3)<m)

praperfy and speciﬁc measurement 1
shalfbe taken 1o ensure proper and -

: nf ihaf:!ame hoods-cmd ofher-_ L
pro echve equipment are funchonmg e

The preventive medicine staff
will do a complete ventilation
evaluation—

* At least annually.

* When the equipment is
altered or repaired.

* If there is reason to
believe exposure levels for a
regulated substance exceed
the appropriate action level,
permissible exposure limit (PEL),
or threshold limit value (TLV).

However, this does not
ensure that the equipment is
functioning correctly during
every use.

* laboratory personnel
should coordinate with
preventive medicine
personnel about purchasing a
small velometer to measure
face velocities at the
beginning of each workshift.

* Preventive medicine
personnel will train laboratory
personnel to use the
velometer.




The sample CHP discusses this
element in further detail.
Appendix A to 29 CFR
1910.1450 also provides
guidance extracted from
“Prudent Practices for
Handling Chemicals in
Laboratories” which was
published in 1981 by the
National Research Council
and is available from the
National Academy Press, 2101
Constitution Ave., NW.,
Washington DC 20418.
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(Including Emergency Procedures)

ELEMENT 4

Exfrucffrom 29 CFR 1910 1450 (e)(3)(iv)

trammg o prescrlbed In paragraph (0

applicable details of 1

Praws:onsf emp yee nfonnaf:on 'und :

written Chemiical Hygiene Pian.

The first part of this element is
covered by your written
Hazard Communication
Program. We suggest you
review it to ensure your
program covers—

* Establishing heatth
educdation programs to ensure
all personnel who work with
hazardous materials or wastes
are notified of the following:

(1) Hazards to which they
are potentially exposed.

(2) Exposure symptoms and
emergency first aid
treatment.

(3) Precautions for safe use.

(4) Personal protective
equipment and control
devices.

(5) Waste disposal
instructions.

* Obtaining MSDSs for all
materials procured for use in
Army workplaces. Where the
Army manufactures an item,
the Army material developer
will also create an MSDS. Al
MSDSs must be kept in the
work areas for worker access.
Under Federal law and Army
policy, workers.are not required




to work with @ hazardous
chemical uniess the hazards
and protective measures are
explained to them. The DOD
Hazardous Materials
Information System will be
used to the maximum extent
possible. Safety and health
professionals can explain the
MSDSs to supervisors and
workers, when requested.

The second part of this
element is covered by your
wriffen emergency pians
which include evacuation,
shutdown, and re-entry
procedures.

The sample CHP discusses this
element in further detail.
Appendix A 10 29 CFR
1910.1450 also provides
guidance extracted from
“Prudent Practices for
Handiing Chemicals in
Laboratories”™ which was
published in 1981 by the
National Research Council
and is available from the
National Academy Press, 2101
Constitution Ave., NW.,
Washington DC 20418.
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Lavorarory Operations, Procedures or Acti

Requiring Prior Approval

ELEMENT 5

When writing your CHP,
determine which laboratory
operations, procedures or
activities require prior approval
by the iaboratory supervisor,
the chemical hygiene officer
or chemical hygiene
committee, the safety officer,
preventive medicine
personnel, or any other
authority.

Exampiles requiring prior
approval include—

* Laboratory operations left
unattended overnight

* The use and disposal of
acutely toxic compounds,
chemical carcinogens, or
reproductive toxins

Again, if you already have
current regulations or SOPs for
your laboratory that discuss
prior approvals, simply cite
those regulations or SOPs in
your CHP.




The sample CHP discusses
this element in further detail.
Appendix A to 29 CFR
1910.1450 also provides
guidance extracted from
“Prudent Practices for
Handling Chemicals in
Laborcatories” which was
published in 1981 by the
National Research Council
and is available from the
National Academy Press, 2101
Constitution Ave., NW.,
Washington DC 20418,




E LE M E NT 6 Medical Consultation and Medical Examinations

As a minimum, consider the
following when writing your
CHP.

* Provisions for appropriate
medical follow-up based on
the results of the medical
surveillance examinations.

* Provisions for medical
consultations for abnormal
events such as spills or leaks in
the laboratory. This determines
the necessity for further
medical examination.

* Informing the worker of the
results of the consuttation or
medical examination and
any medical condition that
may require further
examingtion or treatment.

* Addressing the availability
of medical consultation for
workers if they develop signs
or symptoms.associated with
hazardous chericals to which
they may have been exposed.

* Mechanisms for providing
the physician with information
concerning hazards and work
conditions specified in the law.




Extract from 29 CIR 1910 145-0 (e)ca)(vl) ‘
(conhnued)

(I) Ihe ldenﬂfy of the hazardous
chemical(s) fo which the empioyee may
have been exposed;

. @D A description of the condifions under
which the exposure occurred including
'quanﬁfaﬁve exposure data, If available;
and :

(lﬁ) A descnphon o! lhe sagns and
sympfoms of exposure that the employee
'is expedenclng i any

(J) Ph ysiclan s wrfﬂen oplnlon
... .=(1) For examination or consultation _
'requ.rrod under this standard, the employer
sholl obiailn a written opinion from the .
examining physician which shall lnclude
the following:
o, (a) Any recommendaﬂon for furlher
medlcal follow~up;. :
- (b) The results of the medica! _
exa_mmahon and any assoclafed tesfs, .
¢ o 7 (e) Any medical condition which rmay
be revealed in the course of the
‘excmination which may ploce the -
omployoe at increcsed risk as arosulfa!
‘exposure fo a hazardous chemicul found
in iho workplace; and :

(d) A statement Ihaf the employée L

'rowlfs of the conswiahon or modical

*'examlnaﬁon and any medical condlﬁon -1

‘that may require fwther excminahon or:
_lreafrnent W
G (D) The' wrrﬁen opmlon shall nof roveal

speclﬂc findings of dlagnosls mrelafed ta :

occupahonal eXposure.;

* ldentifying who in
management or supervisory
positions receives the

.physician’s written opinion

and ensures all items of the
opinion are addressed.

In every case, medical
consultation and examinations
are performed by or under the
direct supervision of a licensed
physician and without any
cost to the employee.

AR 40-5, chapter 5, discusses
occupational heatth services
such as medical examinations,
llness and injury treatment,
counseling, and the
Reproductive Hazards Program.

The sample CHP discusses
this element in further detail.
Appendix A to 29 CFR
1910.1450 also provides
guidance extracted from
"Prudent Practices for
Handling Chemicals in
Laboratories” which was
published in 1981 by the
National Research Council
and is available from the
National Academy Press, 2101
Constitution Ave., NW.,
Washington DC 20418.




ELEM ENT 7 Assigning Chemical Hygiene Responsibilities

Extracf from 29 CFR 19]0 1450 (e)(3) (vu)

: slgnahon of personnel respons:ble for G
:implementation of the Chemical Hyglene
‘Plan including the ass:gnmen! of a
‘Chemical Hygiene Officer and, if -
‘appropnafe esfabllshmenf of a Chem:cal; .

IHyglene Commlﬂee ; R

In multiple laboratories or
functional work areas, there
may be more than one
chemical hygiene officer. A
chemical hygiene committee
can aiso administer the CHP, if
warranted by the size and
complexity of the facility. In
this case, the chemical
hygiene officer is appointed
as the Chair.

The chemical hygiene officer
is familiar with the specific
functions of the laboratory
and chemicals used.

To avoid a conflict of interest,
it may be wise not to appoint
the safety manager. the safety
officer, or preventive medicine
personnel as the chemical
hygiene officer. However,
these individuals would be a
valuable resource for the
chemical hygiene officer or
on the chemical hyglene
committee.

While the chemical hygiene
officer is the key individual in
the CHP, responsibility rests ot
many levels. The following

- individuals are also essential to

the implementation of
the plan.




* Commander
* Civilian personnel officer
* Laboratory supervisor
* Safety officer
¥ Laboratory personnel
* Preventive medicine
personnel
* Procurement officer
* Industrial hygienist
* Hazardous waste manager
* Facilities engineer

The sample CHP discusses
this element in further detail.
Appendix A to 29 CFR
1910.1450 also provides
guidance extracted from
“Prudent Practices for
Handling Chemicals in
Laboratories” which was
published in 1981 by the
National Research Council
and is available from the
National Academy Press, 2101
Constitution Ave., NW,,
Washington DC 20418.
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Auditional Employee Frotection for Work

ELEMENT 8

with Particularly Hazardous Chem

Folliow these special
procedures for laboratory %
operations involving acutely )
toxic compounds, chemical
carcinogens and reproductive
toxins. '

* Establish a “designated
area.” This area may be an
entire room, an area within the
room or the primary
containment. Keep the doors
to the designated area closed
at all times. Restrict access to
authorized personnel only,
and post the area with warning
signs.

* Use containment devices,
such as fume hoods. Include
appropriate engineering
controls in your CHP. For
instance—

- Filter or scrub the
effluent from test
equipment apparatus
before discharging into
the primary containment.

- Vent vacuum pumps '
into a chemical fume
hood or local ventilation
system.




§

- Vent analytical
instrumentation which
generates vapor or
aerosol contamination
info a hood, or operate
the instrumentation
using local exhaust
ventilation to capture air
contaminants.

* Develop procedures for the
safe removal of contaminated
waste. Whenever possible,
chemically decontaminate
acutely toxic compounds,
chemical carcinogens and
reproductive toxins.

* Decontaminate
equipment, apparatus and
glassware before removing
them from the designated
areqa. Also, decontaminate
working surfaces before
beginning new operations.

Remember to use your
existing SOPs or regulations
when they apply to any of the
above special procedures.




The sample CHP discusses
this element in further detail.
Appendix A to 2@ CFR
1910.1450 also provides
guidance extracted from
“Prudent Practices for
Handling Chemicals in
Laboratories” which was
published in 1981 by the
National Research Council
and is available from the
National Academy Press, 2101
Constitution Ave., NW.,
Washington DC 20418,




Guidance us. army Heaith Services Command

HSCL-P (40-5g)

MEMORANDUM FOR Commanders, HSC Activities/Deputy Commanders for
Veterinary Activities

SUBJECT: Occupational Exposures to Hazardous Chemicals in Laboratories

1. The U.S. Department of Labor and the Occupdational Safety and Health Adminisiration
promulgated the final rule (29CFR1910.7450) on the above subject on 31 January 1990
(Enclosed).

2. tis clearin this rule, as with other recent OSHA regulations, that OSHA i placing complionce
requirements on supervisors atf the lowest level. The following guidance is fumished 1o assist
you In your compliance efforts.

a. A qualified individual will be appointed as the Chemical Hygiene Officer (CHO). This
individual must be familiar with the specific functions of the laboratory and the chemicals used.
When multiple laboratories or functional work areas are involved. more than one CHO may
be needed. If appropriate, a Chemical Hygiene Committee can also be established. The
activity safety manager/officer or preventive medicine personnel will be excluded from serving
as the CHO because they are involved in program monitoring and compliance: thus, a
conflict of interest would exist,. However. they could serve on a committee as well as being an
assistance resource for the CHO. '

b. A written Chemical Hygiene Pian must be developed and implemented. If appropriate,
individua! pkins may be developed for each iaboratory or functional work areq. Guidance is
in the appendix to the rule.

c. Employees must be informed and frained conceming the hazards of the chemicals
present In their work areas. The fraining should include emergency procedures and personal
protective equipment fo be used. This fraining must be documented and available for review
by outside inspectors.

d. Employee exposure must be determined if there is reason fo believe that exposure levels
for a particular substance routinely exceed the action level, This includes both initial and
periodic monitoring as specified in the rule. The preventive medicine should be contacted to
determine where sampling is required and sampile for potential exposures as appropticte. The
laboratory employees must be informed, in wiiting, of the sampling results within fifteen days of
receipt. This is normally accomplished by posting the results in the work areq.




e. Venfilation measurerments of kaboratory fume hood. glove boxes and other ventiated
control devices are required. The preventive medicine staff is responsible to do a complete
ventilation evaluation at least annually or when the equipment is altered or repaired.
Howaever, this does not ensure that the equipment is functioning comrectty during every use.
The use particulars often dictate the air flow pattems and rates. A small velometer should be
purchased for the kaboratory and face velocities measured at the beginning of the work shift.
Praventive medicine parsonnel will assist you In selecting the comect instrument and frain you
on ifs use. .

f. Alist of on-hand chemicals, with their guantities, must be maintained and updated os
appropriate. Labelling and Material Safety Data Sheet requirements are contained in the rule
and may differ from cument practices.,

4. Technical assistance is gvailable from the U.S. Amny Environmental Hygiene Agency.
Directorate of iIndustrial Hygiene, AUTOVON 584-3040. Staff assistance is available from LTC
Morin, Office of the Deputy Chief of Staff for Clinical Sefvices, Preventive Medicine Division,
AUTOVON 471-3167/3168; LTC Platte, Office of the Depuly Chief of Staff, Clinical Medicine
Division. AUTOVON 471-6984/6515; and Mr. Melton, Office of Accident Prevention, AUTOVON
471-0523/5101.

FOR THE COMMANDER:
Encl ' CARLT. TAYLOR
as LTC. AG
Chief, Information Setvices
Division
CF:
HQDA (SGP5-PSP), 5109 Leesburg Pike, Falls Church, VA 22041-3258
Commander, |

U.S. Ammy Environmental Hygiene Agency, ATIN: HSHB-MI, Aberdeen
Proving Ground. MD 21010-5422

U.S. Amrny Materiel Command, 5007 Eisenhowet Ave, Alexandria, VA
22333-0001

U.S. Amny Training and Doctrine Commiand. Fort Monrbe. VA
23651-5451

HSC MEDCEN/MEDDAC. ATIN: Chief, PVNTMED Service

Commander in Chief, Forces Command, Fort McPherson, GA
30330-6000




For Assistance

p—
~

BY PHONE: 8 DSN 584-3254
COMMERCIAL (410) 671-3254

BY FAX: DSN 584-3665
)

BY E-MAIL: 5= hshbms@aehal.apgea.amy.mil
BY MAIL: COMMANDER,
U.S. ARMY ENVIRONMENTAL
HYGIENE AGENCY
ATIN: HSHB-MS

APG, MD 21010-5422




DEVELOPING YOUR
CHEMICAL HYGIENE PLAN:

A SAMPLE PLAN
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1. Purpose. The Chemical Hygiene Plan (CHP) establishes responsibilities
policy and procedures for handling hazardous chemicals in the laboratory.




2. Applicability. The CHP applies to all chemical laboratories within the
(installation) . This includes .

3. References. A list of references is found at Appendix A.

4. Explanation of Terms. An explanation of terms used in the CHP is found at
Appendix B.

5. Responsibilities.

a. Chemical Hygiene Officer. Every laboratory listed will appoint a
Chemical Hygiene Officer who shall: :

(1) Develop and implement guidance for handiing hazardous chemicals in
the laboratory (29 CFR 1910.1450).

(2) Review the CHP at least annually and revise the document as
necessary to reflect current regulatory practice.

(3) Review Standing Operating Procedures (SOPs) for all laboratory
operations using hazardous chemicals.

(4) Conduct preoperational surveys of all new laboratory operations
using hazardous chemicals. _

(5) Request annual surveys from the Preventive Medicine Service.

(6) Maintain a list of chemicals that are routinely used. in the
laboratory and a separate 1ist of chemicals that are stored. The lists should

reflect quantity estimates.

(7) Provide training to all employees on the hazards associated with
the laboratory operations and maintain records of such training.

(8) Maintain Material Safety Data Sheets (MSDSs) for all chemicals that
are routinely used. The MSDSs should be posted so the employees have easy
access to them.

b. The Medical Treatment Facility (MTF) Safety Officer shall:

(1) Conduct periodic inspections of all laboratories where hazardous
chemicals are used.

(2) Review SOPs for all laboratory operations using hazardous
chemicals.

(3) Investigate all reported accidents which result in exposure to
hazardous chemicals.

(4) Review plans and specifications for all laboratory construction or
renovation to ensure appropriate design criteria are incorporated.




(5) Provide Hazard Communication Training.
¢. The Preventive Medicine Service shall:
(1) Provide guidance on hazardous waste handling and disposal.

(2) Conduct inspections of all laboratories where hazardous waste is
generated or stored.

(3) Review SOPs for all laboratory operations using hazardous
chemicals.

(4) Review plans and specifications for all laboratory construction to
ensure that all industrial hygiene and environmental regulatory requirements
are met and pollution abatement measures are included.

(5) Conduct annual industrial hygiene surveys in all laboratories where
hazardous chemicals are used (AR 40-5 and TB Med 503).

) (6) Maintain the HHIM database for all laboratories (AR 40-5 and TB Med
503).

(7) Conduct air sampling of all laboratory operations where there is a
reasonable probability that employee exposure exceeds the action level for a
chemical (29 CFR 1910.1450 and AR 40-5).

(8) Conduct preplacement, preassignment and periodic job-related
medical surveillance for military and civilian employees potentially exposed
to hazardous chemicals (AR 40-5).

e. Logistics shall:

(1) Monitor chemicals being provided.

(2) Procure safety data sheets as requested.

(3) Procure safety equipment for use by laboratory personnel.

(4) Provide adequate temporary hazardous waste storage facilities.

f. Supervisors shall:

(1) Ensure that a SOP is prepared for all laboratory operations using
hazardous chemicals.

(2) Ensure that laboratory personnel receive job-related medical
surveillance as identified by the Preventive Medicine Service.

(3) Ensure that personnel working with hazardous chemicals are trained
on the health and safety aspects of their job.




{4) Ensure that personnel have received Hazard Communication training
(29 CFR 1910.1200).

(5) Ensure that personnel are provided and have received adequate
training in the use of protective clothing and equipment necessary for the

operations.

(6) Perform daily inspections of laboratory operations using hazardous
chemicals to ensure compliance with the SOP, the CHP and applicable
regulations.

(7) Ensure that hazardous waste handlers receive annual hazardous waste
training. :

g. Laboratory personnel shall:

(1) Plan and conduct laboratory operations using hazardous chemicals in
accordance with procedures found in the SOP, the CHP and applicabie
regulations.

(2)  Report hazardous conditions, exposures or abnormal circumstances
associated with an operation to their supervisor.

(3) Report for any job-related medical surveillance examinations.

(4) Manage laboratory waste in accordance with applicable environmental
regulations.

6. Policy.

a. The CHP establishes the minimum regulatory requirements for the safe
use of hazardous chemicals in the laboratory. Chemical exposure shall be
minimized through the use of engineering controls, work practices, and
protective equipment and clothing.

b. Laboratory personnel shall not be exposed to airborne concentrations
which exceed the more stringent of either the Permissible Exposure Limit (PEL)
or Threshold Limit Value (TLV) for a specific compound or mixture (AR 40-5).
A list of PELs and TLVs is found at Appendix C.

c. Acutely toxic compounds, carcinogens and reproductive toxins shall be
handled using the special procedures found in paragraph 23. '

7. Program Administration.

a. SOPs shall be prepared for each laboratory operation using hazardous
chemicals. The SOP shall be forwarded to the safety and preventive medicine
offices for review and comment prior to approval.

b. Periodic safety inspections shall be conducted in each laboratory (AR
385-10). Frequency shall be determined by the Safety Officer.




c. As a minimum, annual industrial hygiene surveys shall be conducted in
each laboratory (AR 40-5 and TB Med 503).

8. Procurement.

a. Personnel shall order the smallest quantity necessary to complete the
work.

b. Personnel should review health and safety data on chemicals before
receipt to determine special requirements for handiing, storage or disposal.

(1) Material Safety Data Sheets (MSDSs) for chemicals must be made
available to each individual worker.

(2) Data is also available at the Technical Library from Information
Handling Services's MSDS microfiche file, and the DoD Hazardous Materials
Information System (DoD 6050.5 LR).

c. Personnel shall inspect containers upon receipt to ensure they are
intact and not leaking. All containers shall be labelled. Damaged or
unlabelled containers shall not be accepted.

9. Chemical Storage.
a. Central Storerooms.

(1) New facilities should be provided with central storerooms designed
and constructed in accordance with NFPA 30. Hoods, gas cabinets or ventilated
storage rooms should be provided when acutely toxic chemicals are stored in
the laboratory.

(2) Reguirements for central storage at existing facilities shall be
evaluated jointly by the Safety and Preventive Medicine offices on a case by
case basis.

b. General. Chemical storage inside the laboratory shall be limited to
those chemicals necessary to complete mission requirements. Central
storerooms shall be used when they are available. Chemicals should not be
stored on the bench. Open shelves should be designed with a restraining
device or 1ip to prevent containers from slipping or tipping over.

(1) Chemicals shall be stored according to the compatibility categories
listed in Appendix D. A separate cabinet should be used for each storage
group. Chemicals stored in trays, desiccators or secondary containment large
enough to contain the spill from the largest container, may be stored with
chemicals from another group when they are located on the bottom of the

cabinet.




(2) Chemicals within a given storage group may be incompatible with
other chemicals in that group. Laboratory personnel shall determine
intracategory incompatibility and minimize incompatible storage when possible.
Spill trays should be used to reduce commingling in the event of spills or
leaks.

(3) Chemicals shall be inspected at least semiannually to determine
their condition. Corroded or leaking containers shall be over packed and
turned-in along with outdated or excess chemicals.

(4) Cabinets shall be labelled with storage code and compatibility
category. :

¢. Inventories.

(1) Inventories shall be available for each individual room where
chemicals are stored or handled. The inventory shall be maintained by the
room custodian and list the chemical name, quantity, container type, storage
code, date received and expiration d:te (if applicable). ‘

(2) Inventories shall be available, kept current and provided to Safety
and Preventive Medicine.

(3) Copies of the inventories for a single laboratory building shall be
maintained in a central location(s) accessible to fire fighters or other
" response personnel in the event of an emergency.

d. Flammable and Combustible Liquids.

(1) The quantity of flammable and combustible liquids stored in a
laboratory room shall not exceed 60 gallons or one month's supply, whichever
is less. The quantity of liquids stored in an approved inside storage room
shall be in accordance with NFPA 30.

(2) Flammable and combustible liquids shall be stored in glass, metal
or plastic containers which meet the requirements of NFPA 30. (Class I liquids
shall be stored in approved safety cans when the container quantity exceeds 2
gallons. Combustible liquids shall be stored in approved safety cans when the
container quantity exceeds 5 gallons (NFPA 45).

(3) Flammable and combustible liquids shall be stored in approved
cabinets designed in accordance with NFPA 30. Cabinets should not be located
adjacent to an exit or in a stairwell. Cabinets shall not be vented without

approval from the Safety Office.

(4) The transfer of Class I liquids to smaller containers from bulk
containers not exceeding 5 gallons shall be conducted in a chemical hood or in
an approved inside storage room. The transfer of Class I liquids from bulk
containers exceeding 5 gallons shall be conducted in an approved inside
storage room or outdoors.




) (5) Class I liquids shall not be transferred between metal containers
unless the containers are electrically bonded.

(6) Refrigerators and freezers used to store flammable liquids shall be
explosion-proof or "laboratory safe" in accordance with NFPA 45,

e. Water Reactive Chemicals.

(1) Water reactive chemicals shall be segregated from other chemical
storage. These chemicals should be stored in approved cabinets designed in
accordance with NFPA 30. If approved cabinets are not available, containers
should be overpacked in a metal can during storage. A list of some water
reactive chemicals is found in Appendix E.

(2) Water reactive chemicals shall not be stored with flammable or
combustible liquids. Cabinets used for storage of water reactive chemicals
shall be posted "CAUTION - WATER REACTIVE CHEMICAL. DO NOT USE WATER TO
EXTINGUISH FIRE." '

f. Shock Sensitive Chemicals.

(1) Unless the manufacturer has added an inhibitor, unopened containers
of shock sensitive chemicals should be turned-in after 12 months of storage.
Once opened, shock sensitive chemicals should be turned-in after 6 months of
storage.

(2) Shock sensitive chemicals shall be prominently noted on the
inventory. A list of some shock sensitive chemicals is found at Appendix F.

g. Toxic Chemicals.

(1) Toxic chemicals should be segregated from other chemicals and
stored in a closed cabinet. The cabinet shall be posted "TOXIC CHEMICAL."
Flammable toxic chemicals shall be stored in accordance with paragraph d.

(2) Toxic chemicals should be stored in a well ventilated area. The
storage of unopened containers presents no unusual hazards. Once opened,
containers should be sealed with parafiim or tape.

h. Compressed Gases.
(1) General Requirements.

(a) Only personnel trained in the requirements in AR 700-68 and
other applicable OSHA standards (see subpart G, 1910) shall handle, store or
use compressed gases.

(b) Gas cylinders shall be labelled or tagged to show their
contents.

(c) Gas cylinders shall be secured by the use of clamps, chains or
straps while in storage or use.




(d) When gas cylinders are not in use, hand valves shall be tightly
closed and the valve protector cap shall be in place.

(e) Compressed gas from cylinders shall be reduced through the use
of a regulator specifically designed for that purpose.

(f) Reduction valves, gauges and fittings used for oxygen shall not
be used for other gases. Likewise valves, gauges and fittings used for other
gases shall not be used for oxygen.

(2) Storage Requirements.

(a) Gas cylinders stored outdoors shall be located in a sheltered
area protected from the elements. Gas cylinders shall not be stored near
. sources of ignition, heat or open flames.

(b) Gas cylinders shall not be stored in the laboratory room.
Requirements for cylinder use shall be kept to a minimum. Manifold systems
should be used when feasible.

(c) Gas cylinder storage areas shall be posted with the names of the
gases in storage. Areas where hydrogen or other flammable gases are stored
shall be posted "DANGER - FLAMMABLE GAS, NO SMOKING OR OPEN FLAMES WITHIN 50

FEET."

(d) Gas cylinders shall be segregated by their classification (i.e., .
flammable, toxic or oxidizer) in accordance with AR 700-68. Oxidizers shall
be separated from flammable gases by at least 50 feet. Exceptions to this
must be approved by the Safety Office.

(e) Full and empty gas cylinders shall be stored in separate
locztgons of the storage area. Empty gas cylinders shall be appropriately
marked.

(3) Acutely Toxic Gases.

(a) Acutely toxic gases used in the laboratory shall be stored in a
chemical hood or gas cabinet. Administrative controls such as reducing gas
mixture concentrations and cylinder size shall be used to minimize risk. Flow
limiting orifices shall be required on a case by case basis.

(b) Outdoor storage facilities should be located at least 75 feet
from buildings. A gas cabinet should be provided to handle leaking cylinders.

i. Distribution.

(1) Toxic, flammable or corrosive chemicals should be placed in a
carrying bucket or other unbreakable container when moved between rooms or

through the laboratory corridors.




(2) Wheeled carts should be used to move larger quantities of chemicals
which cannot be hand carried. Wheels shall be designed to travel over uneven
surfaces without tipping or stopping suddenly. Carts with open shelves should
be designed with a restraining device or lip to prevent containers from
creeping or tipping over.

(3) Freight elevators should be used to move chemicals between floors
when available. Passenger elevators shall not be used when personnel are
on~-board, however, these may be placed out of service temporarily to move
chemicals.

(4) Compressed gas cylinders shall be moved using a suitable hand
truck. The gas cylinder shall be strapped in place with the valve protector
cap installed. Only one cylinder shall be moved at a time. Acutely toxic
gases shall be moved during off-duty hours. Approved escape respirators shall
be readily available in the event of an emergency.

10. Engineering Controls.

a. General Practice. Engineering controls including hoods, glove boxes,
inhalation chambers, gas cabinets, local exhaust ventilation and substitution
of less toxic chemicals should be used to minimize exposure to all hazardous
chemicals in the laboratory.

b. Laboratory operations which involve chemicals with a PEL or TLV of 100
ppm or less (gas or vapor) or 0.1 mg/m3 or less (aerosol) shall be planned and
conducted using appropriate engineering controls. High risk operations shall
be conducted inside primary containment including chemical hoods, .glove boxes
or inhalation chambers. Low risk operations where the potential for
generation of gas, vapor or aercsol contamination is remote may be conducted
on the open bench.

¢. Design/Performance (riteria.
(1) Chemical Hoods.

(a) Hoods shall have an average face velocity of 90 to 120 feet per
minute (fpm) with the sash in the full open position. Existing hoods designed
and operating at 120 to 180 fpm may be used as long as adequate performance is
documented. Sash stops should be installed when the face velocity requirement
cannot be met with the sash in the full open position. Individual velocity
readings should be within 20 percent of the average face velocity to ensure
uniform airflow.

(b) Preventive Medicine personnel will evaluate hood performance
annually and after any repair or modification to the ventilation system.
Ganged systems shall be evaluated together to determine the overa]] system
performance. :




(¢) Hoods used for toxic compounds, carcinogens or reproductive
toxins shall be equipped with an alarm which is activated when the centerline
face velocity drops below 80 fpm. A1l hoods should be equipped with a
manometer or magnehelic gauge so that laboratory personnel can monitor static
pressure to determine when preventive maintenance is necessary.

(d) Prior to each day's operation, a vaneometer shall be used to
check hood face velocity. If the average of at least three centerline
readings is less than 90 percent of the required flow, operations shall not
begin. The preventive medicine personnel shall be notified immediately.

(2) Glove boxes.

(a) Glove boxes shall be maintained at a negative pressure of at
least 0.25 inches water gauge. A manometer or magnehelic gauge shall be
installed to monitor differential pressure.

(b) Glove boxes shall have an inward velocity of at least 50 fpm
through all open ports or doors. Total makeup air volume shall be adequate to
prevent explosive concentrations of gas, vapor or dust inside the enclosure.

) (c) Glove box performance shall be evaluated annually and after any
repair or modification to the ventilation system.

(3) Inhalation Chambers. The design and performance criteria for
inhalation chambers shall be the same as for glove boxes.

(4) Gas cabinets.

(a) Gas cabinets shall be ventilated at a minimum rate of 80 cubic
feet per minute (cfm) per square foot of cabinet space (cross-sectional area)
or 125 cfm per cylinder. An inward velocity of at least 200 fpm shall be
maintained through the access door.

(b) A manometer or magnehelic gauge shall be installed to monitor
.differential pressure.

(c) Cabinet performance shall be evaluated annually and after any
repair or modification to the ventilation system.

(5) Local Exhaust Ventilation.

(a) Design/performance criteria for local exhaust ventilation should
be in accordance with the Industrial Ventilation Manual (latest edition).

(b) System performance shall be evaluated annually and after any
repair or modification.

(6) Air Balance.
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_ (a) Laboratories shall be maintained under negative pressure with
respect to corridors and administrative areas. This requirement shall be
monitored semiannually during hood performance evaluations. Exhaust air from
laboratories shall not be recirculated.

(b) Adegquate conditioned make-up air shall be provided to ensure
safe operation of the ventilation system.

d. Preventive Maintenance. Laboratory ventilation systems should be
provided routine maintenance.

e. Filtration and Vacuum Systems.

(1) Effluent from test equipment or apparatus should be filtered or
scrubbed before discharge into primary containment.

(2) House vacuum should be provided with in-line filters or traps to
prevent mechanical contamination. Vacuum pumps should be vented into a hood
or ventilation system.

11. Administrative & Work Practice Controls.

a. General Reguirements. Laboratory operations shall not be left
unattended overnight without prior approval from the Chemical Hygiene Officer.

b. Signs and Labels.

(1) Each laboratory shall have a posting of the room custodian along
with telephone numbers for both work and home.

(2) Locations of eyewash/safety showers, first aid kits, fire
extinguishers and other safety equipment should be posted.

¢c. Handling Chemicals.

(1) Working quantities of hazardous chemicals outside of storage during
an operation shall be as small as practical. Containers shall be closed when
not in use.

(2) Care should be taken to minimize aerosol formation during complex
manipulations. Electrostatic powders and other solid materials shall be

handled in solution whenever feasible. Glove boxes or glove bags inside a
chemical hood may be required on a case by case basis.

(3) Mouth pipetting shall be prohibited.
d. Laboratory Glassware.
(1) Handling and storage procedures should be developed to minimize

damage to glassware. Glassware should be inspected before each use. Damaged
items shall be repaired or discarded.
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(2) Glassware used for pressure or vacuum service shall be designed
specifically for that purpose. Damaged or repaired glassware should not be
used for pressure or vacuum operations. Pressure or vacuum operations shall

be adequately shielded.

(3) Glassware that is broken shall be discarded in a sharps container.

e. Chemical Hoods. The following work practices shall be used to ensure
adequate hood performance:

(1) Work with the hood sash closed as much as possible during the
operation. Do not place your head inside the hood.

(2) Keep all apparatus and containers at least.8 inches behind the face
to minimize spillage from the hood.

(3) Keep the slot in front of the lower hood baffle free from
obstructions. Elevate all necessary apparatus and equipment.

(4) Minimize the storage of chemicals or hazardous waste inside the
hood.

(5) Minimize pedestrian traffic past the open face of the hood. This
may cause spillage of contaminants.

(6) Keep laboratory doors closed at all times.

12. Protective Clothing and Equipment.

a. Eye Protection. Eye protection shall meet the requirements of ANSI
Standard 787.1 (latest edition).

(1) Eye protection suitable for the operation being conducted shall be
worn in all laboratories where hazardous chemicals are handled or stored.
Safety glasses shall be considered the minimum eye protection to be used in
the laboratory. Chemical goggles shall be worn during operations where a
splash hazard exists or where corrosives are used.

(2) Face shields shall be worn when additional eye/face protection is
necessary against splash or projectiles. Face shields shall be used in.
combination with approved eye protection.

(3) Contact lens should not be worn in the laboratory.
{4) visitors shall comply with the above requirements.

b. Gloves. Gloves shall be worn to minimize potential skin contact with
hazardous chemicals or biologicals as indicated in the specific laboratory

SOP.
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- (1) Selection should be based on the potential and severity of 1liquid
contamination as well as their suitabjlity for the operation performed. For
operations with the potential for prolonged or severe liquid contamination,
glove selection shall be based on the available permeation and degradation
data for the specific chemical. Contact the Chemical Hygiene Officer for

guidance.

(2) Nonstandard butyl rubber gloves can be used for operations where
the potential for liquid contamination is minimal. If a high degree of manual
dexterity is required, surgical latex gloves may be used, but only if the
potential for liquid contamination is minimal.

(3) Insulated gloves shall be used to prevent contact with hot or cold
surfaces. Asbestos containing gloves shall not be used.

c. Clothing

(1) Lab coats or smocks shall be worn over street clothes inside all
laboratories where hazardous chemicals are handled or stored. These shall be
removed before exiting to non-laboratory areas. Personnel shall remove and
launder or dispose of these garments once contamination has occurred.

(2) Laboratory personnel shall wear close-toe shoes. The use of
sandals or sneakers is prohibited. Steel-toe or conductive shoes shall be
worn when necessary.

(3) Chemical protective clothing including apronms, boots or one-piece
suits shall be worn when there is a high risk of chemical contamination
present. Equipment shall be inspected for cuts, tears and degradation before
each use.

d. Respiratory Protection. Selection and use of respirators shall be in
accordance with AR 11-34 and TB MED 502. Military masks shall not be used to
provide protection against non-surety chemicals.

e. Eyewash/Safety Showers. Design and installation of new equipment shall
comply with ANSI Standard z358.1 (latest edition).

(1) For new construction, an eyewash and safety shower shall be
installed in each laboratory where hazardous chemicals are handled or stored.

(2) Equipment shall be inspected by the user periodically to determine
it is functional. Eyewashes shall be inspected at least monthly., Safety
showers shall be inspected at least semiannually. Inspection tags should be
attached to the equipment.

(3) Signs should be used to post the location of each eyewash and
safety shower in the laboratory.

(4) Equipment shall be accessible at all times. Personnel shall not
store equipment, apparatus or containers in front of eyewash or safety
showers.
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13. Air Monitoring.

2. Air monitoring shall be conducted when there is a reasonable
probability that employee exposure exceeds the action level for a chemical (29

CFR 1910.1045 and AR 40-5).

b. If the initial determination indicates employees are exposed above the
action level or in its absence the PEL for an OSHA regulated substance,
periodic monitoring shall be conducted in accordance with that particular OSHA

standard (29 CFR 1910.1045).

c. Periodic air monitoring may be terminated in accordance with the
requirements for that particular OSHA standard.

14. Information and Training.

a. Personnel shall be provided with information and training to ensure
they are apprised of chemical hazards in the laboratory. The following health
and safety information shall be provided (29 CFR 1910.1045):

(1) Contents of the OSHA Laboratory Standard and its appendices
(Appendix G).

(2) Location and availability of the Chemical Hygiene Plan.
(3) PELs for OSHA regulated substances (Appendix C).

(4) Signs and symptoms associated with exposure to hazardous chemicals
used in the laboratory.

(5) Location and availability of reference material including MSDSs.

b. Personnel handling hazardous chemicals shall be trained. Training
shall include the following (29 CFR 1910.1045):

(1) Details of the Chemical Hygiene Plan.

(2) Methods and observations that may be used to detect the presence of
hazardous chemicals.

(3) Physical and health hazards of chemicals used in the laboratory.
(4) Measures personnel can take to protect themselves from these

hazards including use of engineering controls, work practices and personal
protective equipment.

15. Hazard Communication. The hazard communication program shall be
conducted in accordance with Installation Regulation 385-DD.
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16. _Persénai Hygiene.

a. Personnel shall not eat, drink, smoke, chew gum or apply cosmetics in
the laboratory. Food and beverages shall not be stored in the laboratory.

b. Personnel shall wash their hands after handling hazardous chemicals.
Personnel shall shower after abnormal circumstances which result in chemical
contamination to the neck, arms, legs or body.

C. Personnel shall restrain Tong hair and loose clothing to minimize the
risk of chemical contamination.

d. Mouth pipetting shall be prohibited.
17. First Aid.

a. Laboratory personnel and supervisors shall have adequate first aid
training and be certified in basic first aid and CPR by the American Red Cross

or other recognized agency.

b. For severe injury or illness report the nature and extent of the
emergency and await ambulance transportation. Render the appropriate first
aid while awaiting transport. If only minor first aid is required and there
is no]chemical contamination, personnel may be transported in a private
vehicle,

c. The following general first aid procedures should be followed in the
event of chemical contamination or acute exposure.

(1) Eye contact. Immediately flush eyes with water for at least 15
minutes. Hold eyelids apart to ensure adequate irrigation. Seek prompt
medical attention.

(2) Skin contact. Immediately flush the affected area with water and
remove contaminated clothing. Wash the area with hand soap or mild detergent
to remove any residual contamination. Seek prompt medical attention.

(3) Ingestion. Refer to the Material Safety Data Sheet for appropriate
first aid procedures. Contact local medical authority and, if necessary, the
Tocal poison control center. Seek prompt medical attention.

(4) 1Inhalation. Move employee away from the exposure to fresh air..
Begin artificial respiration if breathing has stopped. Use CPR if the heart

has stopped. Seek prompt medical attention.
18. Medical Surveillance.

8. Medical examinations and consultation shall be performed by or under
the direct supervision of a licensed physician (29 CFR 1910.1045).

b. Preplacement, preassignment, periodic job-related medical surveillance,
and termination examinations shall be provided to all military and civilian
employees potentially exposed to health hazards (AR 40-5).
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c. -Medical attention shall be provided to employees who work with
hazardous chemicals under the following circumstances (29 CFR 1910.1045):

(1) When an employee develops signs or symptoms associated with
occupational exposure to a hazardous chemical.

(2) When air sampling reveals eXposure Jevels above the action level,

or in its absence the PEL for an OSHA regulated substance. Medical
surveillance shall comply with the requirements of that particular standard.

(3) When an abnormal event such as a spill, leak or explosion takes
place in the laboratory resulting in the likelihood of a hazardous exposure.
Medical consultation shall determine whether subsequent medical examination is

necessary (29 CFR 1910.1045).

d. The following information shall be provided to the examining physician:

(1) The identity of the hazardous chemical(s) to which the employee may

have been exposed;
(2) A description of the conditions under which the exposure occurred

including quantitative exposure data, if available; and
(3) A description of the signs and symptoms of exposure that the

employee is experiencing, if any.

e. For medical examinations and consultation required under paragraph c,
the examining physician shall provide a written opinion which includes the
following (29 CFR 1910.1045) [NOTE: The written opinion shall not reveal
specific findings of diagnoses unrelated to occupational exposure.]:

(1) Any recommendations for further medical follow-up.
(2) Results of the medical examination and diagnostic tests.

(3) Any medical condition which may be revealed in the course of the
examination that places the employee at increased risk as a result of exposure
to a hazardous chemical found in the workplace.

(4) A statement that the employee has been informed by the physician of
the results of the consuitation or medical examination and any medical
condition that may require further examination.

f. Reproductive Hazards. The reproductive hazards program shall meet the
requirements found in AR 40-5.

(1) Male and female employees shall be informed about reproductive

hazards in the laboratory (AR 40-5). The pregnant employee (military and
civilian) and her unborn child shall not be endangered by the work assignment.
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(2)  Pregnant employees shall notify their supervisor as soon as the
pregriancy is known. The supervisor shall notify the occupational health
physician in writing. If after consulting her physician the employee requests
a change in her work assignment, every reasonable effort shall be made to
accommodate her request.

(3) The outcome of the pregnancy shall be reported to the occupational
health clinic.

19. Chemical Waste Disposal.

a. Laboratory wastes shall be handled and disposed of in accordance with
applicable federal, state and local environmental regulations and policies.

b. Chemicals shall be handled and stored in such a way that their identity
is retained from initial receipt or production to use or ultimate destruction
whenever feasible. When chemicals are combined and become part of a
laboratory waste mixture, a record of all chemicals in the mixture shall be
maintained.

c. Personnel shall minimize the generation of hazardous waste whenever
feasible. Common methods of waste minimization include substitution of less
hazardous chemicals, process changes, recycling or reuse.

d. Containers holding waste or usable materials shall be labelled with the
contents. Containers of hazardous waste shall be labelled "HAZARDQOUS WASTE."
Containers of non-hazardous waste shall be labelled "NON-HAZARDOUS."

e. Only designated hazardous waste satellite accumulation sites or 90-day
storage facilities shall be used for the accumulation or storage of hazardous
waste.

_g. Non-hazardous chemical waste shall be disposed of according to existing
guidance. If appropriate guidance is not available, a request for assistance
shall be forwarded to the Preventive Medicine Office.

20. Chemical Spills.
a. General.

(1) Personnel shall not attempt to clean-up large spills. Evacuate the
laboratory and notify the spill control team.

(2) Personnel shall use appropriate protective equipment and clothing
to minimize chemical exposure during spill clean-up. Specific requirements
shall be documented in the SOP.

(3) Laboratories shall be provided with supplies and equipment to

handle small spills. These include absorbents, neutralizers, mops, buckets
dust pans, paper towels, sponges and waste containers.
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(4) Spill trays shall be used for all complex operations where there is
a reasonable probability a spill could occur. B

(5) Laboratory spills shall be reported to the Preventive Medicine
Office.

b. Liquid Spills.

(1) Spills should be confined using trays, absorbents or paper towels
whenever feasible.

(2) Neutralize inorganic acids with an appropriate chemical or use an
absorbent mixture (i.e., soda ash or diatomaceous earth). Other liquids
should be adsorbed with a nonreactive material such as sand or vermiculite and

placed in suitable containers.

(3) Flammable liquids. Turn off or remove all ignition or heat
sources. Continuously ventilate the area. Absorb the liquid with a
nonreactive material and place in a suitable container.

c. Solid Spills. Low toxicity materials should be swept into a dust pan
and placed in a suitable container. Wet methods or HEPA filtered vacuum shall
be used to clean-up toxic chemicals. Dry sweeping shall be prohibited.

21. Emergencies.

a. Emergency Plan. Laboratory buildings shall have a written emergency
plan which includes the following elements:

(1) Evacuation Procedures. Primary and alternate routes shall be
established as necessary, and communicated to personnel. Outside assembly
areas shall be designated.

- (2) Shutdown Procedures. Instructions for shutting down equipment or
apparatus in the event of an emergency shall be documented in SOPs.

(3) Return Procedures. Procedures shall be developed to ensure
personnel do not re-enter the laboratory before the emergency is over.

b. Fires.

(1) Laboratory personnel shall not attempt to extinguish large fires.
The followir; steps should be taken:

(a) Confine the fire by closing the hood sash or laboratory doors
and fire doors as appropriate.

(b) Immediately evacuate the fire area and contact the fire
department. '
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(2) Incipient stage fires may be extinguished by designated laboratory
personnel trained in the use of portable fire extinguishers in accordance with
29 CFR 1910.157. At least two personnel shall be available when the fire is
extinguished. The following steps should be taken:

(a) Alert other personnel and have them notify the fire department.

(b) Extinguish the fire directing the discharge at the base of the
flames. :

(c) If the fire cannot be controlled, evacuate the area and
implement the guidance in paragraph b(1) above.

c. Ventilation Failure.

(1) Operations shall be terminated in a safe manner in the event of a
Tow flow condition or complete ventilation failure. Personnel shall:

(a) Close the hand valve on all compressed gas cylinders.

(b) Turn off laboratory air, vacuum and propane gas systems to
equipment and apparatus.

(c) Close containers of volatile chemicals.
(d) Close the chemical hood sash.
(e) Evacuate the laboratory room.

(2) Personnel shall not re-enter the laboratory until ventilation has
been restored for at least 30 minutes.

(3) 1In cases where the operation could not be terminated and there is a
reasonable probability that the laboratory atmosphere is unsafe, air
monitoring may be necessary before re-entry. The Chemical Hygiene Officer
shall be contacted for guidance. Air-purifying respirators shall not be used
for entry into the laboratory.

22. Housekeeping.

a. Laboratories shall be kept clean and free from obstructions. Personnel
shall clean-up work areas at the end of each day's operations. Chemical
spills shall be cleaned up immediately to minimize contamination. ‘

b. Hazardous waste shall be stored in the satellite accumulation area in
closed containers. Non-hazardous solid and liquid waste shall be stored in
appropriate receptacies or containers.

c. Equipment, apparatus and chemical inventories shall be properly stored.
Excess equipment and chemicals shall be turned-in to minimize clutter in the
laboratory.
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d. Floors shall be cleaned routinely to minimize resuspension of dust and
toxic contaminants. Wet methods or HEPA filtered vacuum shall be used for

clean-up of toxic chemicals.

e. Stairways and halls shall not be used as storage areas. Access to
exits and emergency equipment shall not be blocked.

23. Special Procedures for Handling Acutely Toxic Compounds, Carcinogens and
Reproductive Toxins.

a. General. In addition to the hygiene practices covered in the previous
paragraphs, the following special procedures are to be used for laboratory
operations involving acutely toxic compounds, carcinogens and reproductive
toxins. A list of chemical carcinogens covered by this section is found at

Appendix H.
b. Storage and Distribution.

(1) Acutely toxic compounds, carcinogens and reproductive toxins should
be segregated from other chemicals and stored in a well-ventilated area. When
available, ventilated cabinets shall be used for storage.

(2) Cabinets shall be posted "DANGER - CHEMICAL CARCINOGEN," "CAUTION -
CANCER SUSPECT AGENT" or "CAUTION - TOXIC AGENTS," as appropriate.

(3) Storage of unopened containers presents no special hazards. Once
opened, volatile chemicals shall be sealed with parafilm or tape, or
overpacked in an unbreakable container.

(4) Acutely toxic compressed gases shall be stored in a chemical hood
or gas cabinet. Storage shall be kept to the minimum required to do the work.

(5) Acutely toxic compounds, carcinogens or reproductive toxins shall
be placed in an unbreakable secondary container prior to transport through the
laboratory. The secondary container should contain absorbent material to
cushion the primary container and absorb the contents in the event of a spill.
Secondary containers shall be appropriately labelled.

c. Engineering Controls.

(1) Laboratory operations which involve acutely toxic compounds,
carcinogens or reproductive toxins shall be planned and conducted using
appropriate engineering controls. High risk operations shall be conducted
inside primary containment including chemical hoods, glove boxes or inhalation
chambers. Low risk operations where the potential for generation of gas,
vapor or.aerosol contamination is remote may be conducted on the open bench.

(2) Effluent from test equipment or apparatus shall be filtered or
scrubbed before discharge into primary containment. House vacuum shall be
provided with in-line filters or traps to prevent contamination. Vacuum pumps
shall be vented into a chemical hood or local ventilation system.
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(3) Analytical instrumentation which generates vapor or aerosol
contamination shall be vented into a hood or operated using local exhaust
ventilation to capture air contaminants.

d. Administrative and Work Practice Controls.
(1) Designated Area.

(a) Laboratory operations shall be conducted in a "designated area"
where access to unauthorized personnel is restricted. The area may be the
entire room, an area within the room or the primary containment. Doors
leading to the designated area shall remain closed at all times.

(b) Each designated area shall be posted "DANGER - CHEMICAL
CARCINOGEN," "CAUTION - CANCER SUSPECT AGENT" or “CAUTION - TOXIC AGENTS™
AUTHORIZED PERSONNEL ONLY, as appropriate.

(2) Working Surfaces. Working surfaces shall be non-porous and covered
with absorbent, plastic backed paper. 5pill trays should be used when comp lex
manipulations are conducted.

€. Decontamination. Contaminated equipment, apparatus and glassware shall
be decontaminated before removal from the designated area. Working surfaces
shall be decontaminated prior to beginning new operations. Acetone, methanol
or water are recommended for solvent washing when chemical decontamination is
not feasible.

f. Chemical Spills. Wet methods or HEPA filtered vacuum shall be used to
clean-up spills of acutely toxic compounds, carcinogens or reproductive
toxins. Dry methods shall be prohibited. Personnel shall use appropriate
protective clothing and equipment to minimize exposure.

g. Waste Disposal. Acutely toxic compounds, chemical tarcinogens or
reproductive toxins shall be chemically decontaminated prior to disposal
whenever feasible. Specific decontamination procedures shall be provided in
the S0P, :

h. Animal Work.

(1) Administration shall be by injection or oral gavage instead of
dietary whenever feasible. If dietary administration must be used, cages
should be maintained -under negative pressure. The diet shall be mixed in a
chemical hood or under local ventilation.

(2) Work practice controls including wet cleaning methods and HEPA
filtered vacuums shall be used to minimize the generation of contaminated
aerosols, including those from food, urine and feces.

(3) Laboratory coats or smocks and gloves shall be worn in all anima]
handling areas. Additional requirements including head and shoe coverings or
respiratory protection shall be determined by the Chemical Hygiene Officer on
a case by case basis.
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24. General Laboratory Safety. General common sense must apply in all
operations. Don't do something stupid.
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APPENDIX A

REFERENCES
Title 29, Code of Federal Regulations, section 1910.1045, Occupational
Exposure to Hazardous Chemicals in Laboratories.

Title 29, Code of Federal Regulations, section 1910.1200, Hazard
Communication.

AR 11-34 (Respiratory Protection Program).

AR 40-5 (Preventive Medicine).

AR 385-10 (Army Safety Program).

AR 385-64 (Ammunition and Exﬁ]osives Safety Standards).
AR 385-69 (Biological Defense Safety Program).
Installation Regulation 385-AA (Safety Manual).

Installation Regulaiton 385-BB (Safety Regulation for Chemical Agents H, HD,
HT, GB, and VX).

DA Pam 40-8 (Occupational Health Guidelines for the Evaluation and Control of
Occupational Exposure to Nerve Agents GA, GB, GD and VX).

DA Pam 40-XX (Occupational Health Guidelines for the Evaluation and Control of
Occupational Exposure to Mustard Agents H, HD and HT).

DA Pam 385-69 (Biological Defense Safety Program).
TB Med 502 (Respiratory Protection Program).

TB Med 503 (Occupational & Environmental Health, The Army Industrial Hygiene
Program).

Insga]lation Regulation 200-2 (Environmental Quality, Waste Management at
APG).

Instaliation Regulation 40-AA (Respiratory Protection Program).

Installation Regulation 40-BB (Experimental Agent Health Hazards Information).
Installation Regulation 385-AA (Ionizing Radiation Protection).

Installation Regulation 385-BB (Chemical Safety Program).

Installation Regulation 385-CC (Certification Program for Personnel Involved
in Hazardous Operations).
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InstaTJatidn Regulation 385-DD (Hazard Communication). .

Installation Regulation 700-XX (Preventive Maintenance of Toxic Exhaust
Ventilation Systems).

DoD 6050.5-LR (Hazardous Materials Information System).

NFPA Standard 30 (National Fire Protection Association - Flammable and
Combustible Liquids Code).

NFPA Standard 45 (Standard on Fire Protection for Laboratories Using
Chemicals).

ANSI Standard Z87.1 (Practice for Occupational and Educational Eye and Face
Protection).

ANSI Standard Z358.1 (Emergency Eyewash and Shower Equipment).




APPENDIX B
EXPLANATION OF TERMS

Acutely toxic. A chemical falling within any of the following toxicity
categories: (i) a median lethal dose (LD50) of 50 mg/kg of body weight or less
when administered orally to rats, (ii) an LD50 of 200 mg/kg of body weight or
less when administered to the skin of rabbits, (iii) a median lethal
concentration (LC50) in air of 200 ppm or less of gas or vapor, or 2 mg/liter
or less of mist, fume or dust when administered by inhalation to rats.

Action level. A concentration designated in Title 29, Code of Federal
Regulations (CFR), part 1910 for a regulated substance which initiates certain
required activities such as exposure monitoring and medical surveillance.

Also 1/2 of the PEL or TLV for a chemical, whichever is more stringent.

Carcinogen. A neat chemical or mixture which contains at least 0.1 percent of
a chemical which meets one of the following criteria: (i) it is regulated by
OSHA as a carcinogen, {ii) it is a human carcinogen listed under the category
"known to be carcinogens,” in the Annual Report on Carcinogens published by
the National Toxicology Program (NTP), latest edition, (iii) it is listed
under Group I, "carcinogenic to humans" by the International Agency for
Research on Cancer (IARC), latest edition, (iv) it is listed in either Group
2A or 2B by IARC or under the category “reasonably anticipated to be
carcinogens” by NTP, (v) it is a military unique compound classified as a
carcinogen by USAEHA or OTSG, or (vi) it causes statistically significant
tumor incidence in experimental animals in accordance with any of the
following criteria:

(a) After inhalation exposure of 6-7 hours per day, 5 days per week for
a significant portion of a lifetime to doses less than 10 mg/cubic meter, or

(b) After repeated skin application of less than 300 mg/kg of body
weight per week, or \

(c) After oral doses of less than 50 mg/kg of body weight per day.

A 1ist of chemical carcinogens meeting the criteria in paragraphs (i) thru
(iv) is at Appendix H.

Chemical Hygiene Officer. The employee designated by the Commander, who is
qualified by training or experience to provide technical guidance in the
development and implementation of the Chemical Hygiene Plan.

Chemical Hygiene Plan. A written program which sets forth policy and
procedures capable of protecting employees from the health hazards associated
with their work place.




Combustible liquid. Any liquid having a flash point at or above 100 degrees
Fahrenheit (F), but below 200 degrees F, except any mixture having components
with flash points of 200 degrees F or higher, the total volume of which makes
up 99 percent or more of the mixture.

Compressed gas. A gas or mixture of gases having, in a container, an absolute
pressure exceeding 40 psi at 70 degrees F, or a gas or mixture of gases
having, in a container, an absolute pressure exceeding 104 psi at 130 degrees
F regardless of the pressure at 70 degrees F.

Designated & :a. An area which may be used for work involving carcinogens,
reproductive toxins or acutely toxic chemicals. A designated area may be the
entire laboratory, a controlled area within the laboratory or engineering
controls such as a chemical hood. :

Emergency. Any occurrence such as, but not limited to, equipment failure,
container rupture or engineering control failure, which results in the release

of a hazardous chemical into the work place.

Employee. An individual employed in a laboratory who may be exposed to
hazardous chemicals in the course of their employment.

Explosive. A chemical that causes a sudden, almost instantaneous release of
pressure, gas and heat when subjected to sudden shock, pressure or high
temperature.

Flammable aerosol. - An aerosol that when tested by the method described in
Title 16, CFR part 1500.45 yields flame protection exceeding 18 inches at full
valve opening, or a flashback at any degree of valve opening.

Flammable gas. A gas that, at ambient temperature and pressure forms a

flammable mixture with air at a concentration of 13 percent by volume or less,

or a gas that at ambient temperature and pressure forms a range of flammable

?ixtures with air wider than 12 percent by volume, regardless of the lower
imit.

Flammable 1iquid. A liquid having a flash point below 100 degree F, except
any mixture having components with flash points of 100 F or higher, the tota)l
of which make up 99 percent or more of the total volume of the mixture. Also
known as a Class I liquid. These are further divided into (i) Class 1A which
includes 1liquids having flash points below 73 degrees F and boiling points
below 100 degrees F, (ii) Class 1B which includes liquids having flash points
below 73 degrees F and boiling points at or above 100 degrees F and (iiig
Class 1C which includes Tiquids having flash points at or above 73 degrees F
but below 100 degrees F.

Flash point. The minimum temperature at which a liquid gives off a vapor in

sufficient concentration to ignite when tested using the Tagliabue Closed
Tester, the Pensky-Martens Closed Tester or the Setaflash Closed Tester.
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Hazardous chemical. A chemical for which there is statistically significant
evidence based on at least one study conducted in accordance with established
scientific principles that acute or chronic health effects may occur in an
exposed employee: This includes chemicals which are carcinogens, toxic or
highly toxic agents, reproductive toxins, irritants, corrosives, sensitizers,
hepatotoxins, nephrotoxins, neurotoxins, agents which act on the hematopoietic
(blood-forming) systems, and agents which can damage the lungs, skin, eyes or
mucous membranes.

¥ High Risk Operatjons. Experimental procedures involving the manipulation,
handling or reaction of hazardous chemicals where the potential for release of
gas, vapor or aerosol contamination is high. This category includes but is
not limited to (i) rapid exothermic reactions, (ii) transfer of electrostatic
powders, (iii) heating, mixing or transfer of volatile chemicals, (iv)
pressurized operations where there is potential for uncontrolled release, and
(v) work involving aerosol generation.

Laboratory. A facility or individual room where the "laboratory use" of
hazardous chemicals occurs.

Laboratory hood. A type of engineering control enclosed on five sides with a
movable sash or fixed partial enclosure on the remaining side designed to draw
air from the laboratory into the enclosure to prevent or minimize the escape
of contaminants into the laboratory space.

Laboratory scale. Work with substances in which the equipment used for
reactions, transfers, and other handling are designed to be easily and safely
manipulated by one person.

Laboratory use. The handling or use of chemicals in which: (1) chemical
manipulations are done on a "laboratory scale,” (ii) multiple procedures or
chemicals are used, (iji) procedures are not part of a production process, and
(iv) "protective laboratory practices and equipment" are available and in
cgmmon ?se to minimize the potential for employee exposure to hazardous
chemicals.

Low Risk Operations. Experimental procedures where the potential for release
of gas, vapor or aerosol contamination is remote.

Medical consultation. A consultation which takes place between an employee
and a Ticensed physician for the purposes of determining what medical exams or
procedures are appropriate in cases where a significant exposure to a
hazardous chemical may have taken place.

Oxidizer. A chemical other than a blasting agent or explosive as defined in
Title 29 CFR, part 1910.109 (a), that initiates or promotes combustion in

’ other material, thereby causing fire either by itself or through he release of
oxygen or other gases.
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Permissible Exposure Limit. An occupational standard promulgated by OSHA as
regulatory requirement. The PEL can be an 8-hour TWA, a ceiling value or a 15
minute STEL. A 1list of PELs is found at Appendix C.

Protective laboratory practices and equipment. Those Taboratory procedures,
engineering/administrative controls, work practices and protective clothing
and equipment used to minimize employee exposure to hazardous chemicals.

Reproductive toxin. A chemical which affects the reproductive system and may
produce chromosomal damage (mutations) and/or adverse effects on the fetus
(teratogenesis). For the purposes of this guidance any chemical with a
mutagenic or teratogenic gquotation in the Registry of Toxic Effects of
Chemical Substances (RTECS) shall be considered a reproductive hazard.

Threshold Limit Value. Airborne concentrations of substances published by the
ACGIH to which it is believed workers may be exposed day after day with no
adverse effect. The TLVs are advisory in nature, however, DA policy uses the
TLV as regulatory policy when they are more stringent than the PEL for a
specific chemical. A 1ist of TLVs is found at Appendix C.

Toxic chemical. A chemical falling within any of the following toxicity
categories: (i) an LD50 of more than 50 mg/kg but not more than 500 mg/kg of
body weight when administered orally to rats, (ii) an LD50 of more than 200
mg/kg but not more than 1000 mg/kg of body weight when administered to the
skin of rabbits, (iii) an LC50 in air of more than 200 ppm but not more than
2000 ppm of gas or vapor, or more than 2 mg/liter but not more than 20
mg/liter of mist, fume or dust when administered by inhalation to rats.




Storage Code

APPENDIX D
STORAGE CODES

Compatibility Category

Acids - Inorganic acids

Caustics - Any strongly alkaline material which has a
corrosive or irritating effect on living tissue.

Organics - A compound that contains the element carbon,
with the exception of carbon dioxide or compounds
containing the carbonate radical.

Inorganics - A compound which does not contain the
element carbon. This group includes compounds with the
carbonate radical.

Oxidizers - A chemical other than a blasting agent or
explosive that initiates or promotes combustion in
other materials.

Water Reactive - A compound that reacts violently with
water.

Toxic - A chemical which is acutely toxic, or a
carcinogen or reproductive hazard.

Flammable - A liquid or solid meeting any of the
definitions in Appendix B.

Organic Peroxide - An organic compound that contains

the bivalent 0-0 structure which may be considered to
be a derivative of hydrogen peroxide.
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APPENDIX E

WATER REACTIVE CHEMICALS

acetic anhydride

acetyl bromide

acetyl chloride

alkyl aluminum chloride
allyl trichlorosiiane
aluminum aminoborohydride
aluminum borohydride
aluminum bromide

aluminum chloride
aluminum diethyl monochloride
aluminum fluoride
aluminum hypophosphide
aluminum phosphide
antimony chloride
antimony fluoride
antimony tribromide
antimony trichloride
antimony trifluoride
antimony triiodide
antimony trivinyl

arsenic bromide

arsenic chloride

arsenic ijodide

arsenic tribromide
arsenic trichloride
arsenic triiodide

barium

barium carbide

barium hydride

barium monoxide

barium oxide

barium sulfide

benzene diazonium chloride
benzene phosphorus dichloride
benzol chloride

benzyl silane

beryllium hydride
beryllium tetrahydroborate
bismuth pentafluoride
borane

boron bromdiiodide

boron dibromoiodide

boron phosphide

boron tribromide

boron trichloride

boron trifluoride

boron triiodide

bromine monofluoride
bromine pentafluoride
bromine trifluoride
bromodiethylaluminum
n-butyl Tithium

butyl trichlorosilane
cadmium acetylide

cadmium amide

calcium carbide

calcium hydride

calcium oxide

calcium phosphide

cesium amide

cesium hydride

cesium phosphide

chlorine monofluoride
chlorine pentafluoride
chlorine trifluoride
chloroacetyl chloride
chloro chromic anhydride
chlorodiisobutyl aluminum
chlorophenol isocyanate
chromyl chloride

copper acetylide
cyclohexenyl trichlorosilane
cyclohexyl trichlorosilane
diethylaluminum chloride
decahydronaphthalene
diphenyimethane diisocyanate
disulfuryl chloride
dodecyl trichlorosilane
ethyl dichloroarsine
ethyl dichlorosilane
ethyl trichlorosilane
fluorine

fluorine monoxide

gold acetylide

hexadecyl trichlorosilane
hexahydride diborane
hexyl trichlorosilane
hydrogen bromide

jodine monochloride
Tithium

1ithium aluminum hydride
1ithium amide

1ithium ferrosilicon
1ithium hydride




lithium peroxide

Tithium silicon

methyl aluminum sesquibromide
methyl aluminum sesquichloride
methyl dichlorosilane
methylene diisocyanate
methyl isocyanate

methyl magnesium bromide
methyl magnesium chloride
methyl magnesium jodide
methyl trichlorosilane
nack (sodium-potassium alloy)
nickel antimonide

nonyl trichlorosilane
octadecyl trichlorosilane
octyl trichlorosilane
oxygen difiuoride

phenyl trichlorosilane
phosphonium iodide
phosphoric anhydride
phosphoric sulfide
phosphorus (red)
phosphorus oxybromide
phosphorus oxychloride
phosphorus pentachloride
phosphorus pentasulfide
phosphorus pentoxide
phosphorus sesquisulfide
phosphorus tribromide
phosphorus trichloride
phosphorus trisulfide
phosphoryl bromide
phosphoryl chloride
polyphenyl polymethylisocyanate
potassium

potassium hydride
potassium oxide

propyl trichlorosilane
pyrosulfuryl chloride
silicochloroform

silicon tetrachloride
silver acetylide

slaked 1ime

sodium

sodium aluminum hydride
sodium amide

sodium hydroxide

sodium methylate

sodium methoxide
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sodium monoxide

sodium oxide

sodium peroxide

sodium potassium alloy
stannic chloride
sulfonyl chloride
sulfonyl fluoride
sulfur chloride
sulfuric acid

sulfuric anhydride
sulfur monochloride
sulfur oxychloride
sulfur pentafluoride
sulfur trioxide
sulfuryl chloride
sulfuryl fluoride
tetraphosphorus trisulfide
thionyl chloride
thiocarbonyl chloride .
thiophosgene
thiophosphoryl chloride
tin tetrachloride
titanic chloride
titanium tetrachloride

. toulene diisocyanate

tri-n-butylaluminum
trichloroborane
trichlorosilane
triethyl aluminum
triethyl antimony
triethyl arsine
triethyl stibine
triisobutyl aluminum
trimethyl aluminum
trimethyl arsine
trimethylstibine
tri-n-butylborane
tripropyl stibine
trisilyl arsine
trivinyl stibine
vanadium trichloride
vinyl trichlorosilane
zinc acetylide

zinc dioxide

zinc ethyl

zinc peroxide




APPENDIX F

SHOCK SENSITIVE CHEMICALS

acetylides (heavy metal)
aluminum ophorite

amato]l

ammona ]

ammonium nitrate
ammonium perchlorate
ammonium picrate

ammonium salt Jlattice
butyl tetryl

calcium nitrate

copper acetylide

cyanuric triazide
cyclotrimethylene trinitramine
cyclotetramethylene trinitramine
dinitroethyleneurea
dinitoglycerine
dinitrophenol
dinitrophenolates
dinitrophenyl hydrazine
dinitrotoluene

dipicryl sulfone
dipicrylamine

erythritol tetranitrate

fulminate of mercury

fulminate of silver
fulminating gold

fulminating mercury

fulminating silver
gelatinized nitrocellulose
germane

guanyl nitrosamino guanyl
tetrazene

guanyl nitrosamino guanylidene
hydrazine

heavy metal azides
hexanite
hexanitrodiphenylamine
hexanitrostilbene

hexogen

hyrazinium nitrate

hyrazoic acid

lead azide

lead mannite

lead mononitroresorcinate
lead picrate

lead salts

lead styphnate
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magnesium ophorite
mannitol hexanitrate
mercury oxalate
mercury tartrate
mononitrotoluene
nitrated carbohydrate
nitrated glucoside
nitrated polyhedric alcohol
nitrogen trichloride
nitrogen triiodide
nitroglycerin
nitroglycide
nitroglycol
nitroguanidine
nitroparaffins
nitronium perchlorate
nitrourea

organic amine nitrates
organic nitramines
organic peroxides
picramic acid
picramide

picratol

picric acid

picryl chloride

picryl fluoride
polynitro aliphatic compounds
potassium nitroaminotetrazole
silver acetylide
silver azide

silver styphnate
silver tetrazene
sodato]l

sodium amatol

sodium dinitro-ortho-cresolate
sodium picramate
syphnic acid

tetrazene
tetranitrocarbazole
tetrytol

trimonite
trinitroanisole
trinitrobenzene
trinitrobenzoic acid
trinitrocresol
trinitro-meta-cresol
trinitronaphthalene




trinitrophenetol
trinitrophioroglucinol
trinitroresorcino]
tritonal

urea nitrate

NOTE: No attempt has been made to list all shock sensitive chemicals.,
Laboratory personnel shall review health and safety data including MSDSs to
determine whether compounds are shock sensitive.
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CHEMICAL CARCINOGENS

APPENDIX H

Table 1. Summary Evaluations of Carcinogenic Risk to Humans from Chemicals,
Industrial Processes and Industries (IARC Monographs Vol 1-29).

Chemical/Process Evidence/ Evidence/ Evidence/ Summary

or Industry Human Animal Bioassay Evaluation
Acrylonitrile Limited Sufficient Sufficient 2A
Actinomycin D Inadequate Limited Sufficient 2B
Adriamycin Inadequate Sufficient Sufficient 2B
Aflatoxin Limited Sufficient Sufficient 2A
Aldrin Inadequate Limited Inadequate 3
4-Aminobipheny] Sufficient Sufficient Sufficient 1
Amitrole Inadequate Sufficient Inadequate 2B
Anesthetic Gases Inadequate Inadequate Inadequate 3
Analgesic Mixtures

(with phenacetin) Sufficient Limited No Data 1

(with Phenacetin)  Limited Sufficient Limited 2A
Aniline Inadequate Limited Inadequate 3
Arsenic and

arsenic Compounds Sufficient Inadequate Limited 1
Asbestos Sufficient Sufficient Inadequate 1
Auramine (technical

grade) Limited Limited Sufficient 2B
Auramine Production Sufficient - - 1
Azathioprine Sufficient Limited Sufficient 1
Benzene Sufficient Limited Limited 1
Benzidine Sufficient Sufficient Sufficient 1
Benzidine-based dyes

(Direct Black 38{ Inadequate Sufficient Inadequate 2B

(Direct Blue 6) Inadequate Sufficient No Data 2B

(Direct Brown 95) Inadequate Limited No Data 2B
Beryllium and certain

beryllium compounds Limited Sufficient Inadequate 2A
N,N-Bis (2-chloro-

ethyl)-2-naphthyl-

amine Sufficient Limited Limited 1
Bischloroethyl

nitrosourea (BCNU) Inadequate Sufficient Sufficient 2B
Bis(chloromethyl)

ether Sufficient Sufficient Adeguate . 1
Bleomycins Inadequate Inadequate Sufficient 3
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Evidence/

Chemical/Process Evidence/ Evidence/ Summary
or Industry Human Animal Bioassay Evaluation
1,4-Butanediol
dimethanesulphonate
(myleran) Sufficient Limited Sufficient 1
Cadmium and certain
cadmium compounds Limited Sufficient Sufficient 2B
Carbon tetrachloride Inadequate Sufficient Inadequate 2B
Chlorabucil Sufficient Sufficient Sufficient 1
Chloramphenico]l Limited Inadequate Inadequate 2B
Chlordane Inadequate Limited Inadequate 3
1-(2-Chloroethyl)-
3-cyclohexyl-1
nitrosourea {(CCNU) Inadequate Sufficent Sufficient 2B
Chlorinated toluenes
(production of)
Benzyl chloride Inadequate Limited Sufficient 3
Benzoyl chloride Inadequate Inadequate Inadequate 3
Benzotrichloride Inadegquate Sufficient Limited 2B
Chloroform Inadequate Sufficient Inadequate 2B
Chlorophenols Limited - - 2B
Chloroprene Inadequate Inadequate Sufficient 3
Chromium and certain
chromium compounds Sufficient Sufficient Sufficient 1
(Cr V1)
Inadequate
(Cr III)
Cisplatin Inadequate Limited Sufficient 2B
Clofibrate Inadequate Limited Inadequate - 3
Clomiphene Inadequate Inadequate No Data "3
Cyclamates Inadequate Limited Inadequate 3
Cyclophosphamide Sufficient Sufficient Sufficient 1
2,4-D and esters Inadequate Inadequate Inadequate 3
Dicarbazine Inadequate Sufficient Limited 2B
Dapsone Inadequate Limited Inadequate 3
DDT - Inadequate Sufficient Inadequate 2B
o-Dichlorobenzene
p-Dichlorobenzene Inadequate Inadequate Inadequate 3
3,3'~Dichloro-
benzidine Inadequate Sufficient Sufficient 2B
Dichloromethane Inadequate Inadequate Limited 3
Dieldrin Inadequate Limited Inadequate 3
Diethyl sulphate Limited Sufficient Sufficient 2A
1,4-Dioxane Inadequate Sufficent Inadequate 2B
Epichlorohydrin Inadequate Sufficient Sufficient 2B
Ethylene dibromide Inadequate Sufficient Sufficient 2B
Ethylene oxide Inadequate Limited Sufficient 2B
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Evidence/

Chemical/Process Evidence/ Evidence/ Summary
or Industry Human Animal Bioassay Evaluation
Ethylene thiourea Inadequate Sufficient Limited 2B
5-Fluorouracil Inadequate Inadequate Limited 3
Formaldehyde Inadequate Sufficient Sufficient 2B
Hexachlorocyclo-
hexane Inadequate Limited Inadequate 3
Hydralazine Inadequate Limited Sufficient 3
Hydrazine Inadequate Sufficient Sufficient 2B
Isonicotinic acid
hydrazide Inadequate Limited Limited 3
Lead and lead
compounds Inadequate Sufficient Inadequate 3
Melphalan Sufficient Sufficient Sufficient 1
6-Mercaptopurine Inadequate Inadequate Sufficient 3
Methotrexate Inadequate Inadequate Sufficient 3
Methronidazole Inadequate Sufficient Limited 2B
Mustard (H) Sufficient Limited Sufficient 1
1-Naphthylamine Inadequate Inadequate Sufficient 3
2-Naphthylamine Sufficient Sufficient Sufficient 1
Nickel and certain
nickel compounds “Limited Sufficient Inadequate 2A
Nitrogen mustard Inadequate Sufficient Sufficient 2A
Oestrogens
Dienoestrol Limited Inadequate Inadequate 2B
DES Sufficient Sufficient Inadequate 1
Ethinyloestradiol Inadequate Sufficient Inadequate 2B
Mestranol Inadequate Sufficient Inadequate 28
Oestradiol-17 Beta = Inadequate Sufficient Inadequate 2B
Oestrone Inadequate Sufficient Inadequate 2B
Progestins
Chlormadinone
acetate Inadequate Limited Inadequate 3
Dimethisterone Inadequate Inadequate Inadequate 3
Ethynodiol
diacetate Inadequate Limited Inadequate 3
Lynoestrenol Inadequate Inadequate Inadequate 3
Medroxyprogest- ’
erone acetate Inadequate Limited Inadequate 3
Megestrol acetate Inadequate Limited Inadequate 3
Norethisterone Inadequate Sufficient Inadequate 2B
Norethymodrel Inadequate Limited Inadequate 3
Norgestrel Inadequate Inadequate No Data 3
Progesterone Inadequate Sufficient Inadequate 2B
Oxymetholone Limited No Data No Data 2A
Pentachlorophenol Inadequate Inadequate Inadequate 3
Phenazopyridine Inadequate Sufficient No Data 2B
Phenelzine Inadequate Limited Inadequate 3
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Chemical/Process Evidence/ Evidence/ Evidence/ Summary
or Industry Human Animal Bioassay Evaluation
Phenobarbital Inadequate Limited Inadequate 3
Phenylbutazone Inadequate No Data Inadequate 3
N-Phenyl-2-naphthy1l-

amine Inadequate Inadequate Inadequate 3
Phenyton Limited Limited Inadequate 2B
Polychlorinated

biphenyls Inadequate Sufficient Inadequate 2B
Prednisone Inadequate Inadequate Inadequate 3
Procarbizine Inadequate Sufficient Sufficient 2A
Propylthiouracil Inadequate Sufficient No Data 2B
Reserpine Inadequate Limited Inadequate 3
Saccharin Inadequate Limited Inadequate 3
Soots, tars and oils Sufficient Sufficient - 1

Benzo(a)pyrene Inadequate Sufficient Sufficient 2A
Spironolactone Inadequate Limited No Data 3
Styrene Inadequate Limited Sufficient 3
Styrene oxide Inadequate Limited Sufficient 3
Sulfafurazole Inadequate Inadequate Inadequate 3
Sulfamethoxazole Inadequate Limited Inadequate 3
2,4,5-T and esters Inadequate Inadequate . Inadequate 3
Tetrachlorodibenzo-

para-dioxin (TCCD) Inadequate Sufficient Inadequate 2B
Tetrachloroethylene Inadequate Limited Inadequate 3
ortho~Toluidine Inadequate Sufficient Sufficient 2A
Treosulphan Sufficient No Data Inadequate 1
Trichloroethylene Inadequate Limited Inadequate 3
2,4,5-Trichloro-

phenol Inadequate Inadequate No Data 3
2,4,6-Trichloro-

phenol Inadequate Sufficient No Data 2B
Tris(azinidinyl)-

para-benzoquone

(Triaziquone) Inadequate Limited Sufficient 2B
Tris(1-aziridinyl)

phosphine sulphide

(Thiotepa) Inadequate Sufficient Sufficient 2B
Uracil mustard Inadequate Sufficient Sufficient 2B
Vinblastine Inadeguate Inadequate Inadequate 3
Vincristine Inadequate Inadequate Inadequate 3
Vinyl chloride Sufficient Sufficient Sufficient 1
Vinylidene chloride Inadequate Limited Sufficient 3
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Notes on the summary evaluations:

Category 1.

Category 2.

Category 3.

There is sufficient evidence to establish a causal relationship’
between the chemical and human cancer.

This category is divided into groups 2A and 2B. The chemical is
probably carcinogenic to humans.

Category 2A. Reserved for chemicals for which there was at
least limited evidence of carcinogenicity to humans.

Category 2B. Refers to the combination of sufficient evidence
for animals, and inadequate evidence for humans.

Chemicals which cannot be classified because the evidence
for animals and humans is inadequate to make an evaluation.
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Table 2. Chemicals for which there is Sufficient Evidence of Carcinogenicity
in Experimental Animals (IARC Supplement 4).

ortho-Aminoazotoluene
2-Amino-5-(5-nitro-2-furyl)-1,3,4-thiadiazole
ortho-Anisidine

Aramite

Azaserine

Benzotrichloride

Benzyl violet 4B

Beryllium metal

Beryllium oxide

Beryllium sulphate

beta-Butyrolactone

Cadmium chloride

Cadmium oxide

Cadmium sulphate

Cadmium sulphide

Calcium chromate

Chlordecone (Kepone)

4-Chloro-ortho-phenylendediamine

Citrus Red No. 2

para-Cresidine

Cycasin

Daunomycin

N,N'-Diacetylbenzidine

2,4-Diaminoanisole sulphate

4,4'-Diaminodiphenyl ether

2,4-Diaminotoluene ,
1,2-Dibromo-3-chloropropane

3,3'-Dichlioro-4,4'diaminodiphenyl ether
1,2-Dichloroethane

Diepoxybutane

Di(2-ethylhexyl)phthalate (DOP)
1,2-Diethylhydrazine

Dihydrosafroie
para-Dimethylaminoazobenzene

trans-2[ (Dimethylamino)methylimino]-5-[2-(5-nitro~2-furyl)vinyl]-
1,3,4-oxadiazole ,

3,3'-Dimethlbenzidine (ortho-Tolidine)
1,1-Dimethylhydrazine
1,2-Dimethylhydrazine

Direct Black 38 (technical grade)

Direct Blue 6 (technical grade)

Ethyl methanesulphonate

2-(2-Formylhydrazino)-4-(5-nitr-2-furyl)thiazole

Glycidaldehyde

Hexachlorobenzene

Hexamethylphosphoramide

Isosafrole
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Lasiocarpine

Lead acetate

Lead chromate

Lead phosphate

Lead subacetate

Merphalan

2-Methylaziridine
Methylazoxymethanol

4,4'-Methylene bis(2-chloroaniline)
4 4'-Methylene bis{2-methylaniline)
Methyl iodide-

Methyl methanesulphonate
2-Methyl-1-nitroanthraquinone
N-Methy1~N'-nitro-N-nitrosoquanidine
methylthiouracil

Mirex

Mytomicin C

Monocrotaline
5-(Morpho1inomethy])—3[(5-nitrofurfury1idene)amino]uz-oxazolidinone
Nafenopin

Nickel subsulphide

Niridazole

5-Nitroacenaphthene _
1—[(5-Nitrofurfury1idine)amino}~2-imidazo1idinone
N-[4-(5-Nitro—2-fury1)-2-hiazo1y1}acetamide
Nitrogen mustard N-oxide
2-Nitropropane
N-Nitrosodi-n-butylamine
N-Nitrosodiethanolamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitroso-N-ethylurea
N-Nitrosomethylethylamine
N-Nitroso-N-methylurea
N-Nitroso-N-methylurethane
N-Nitrosomethylvinylamine
N-Nitrosomorpholine
N'-Nitrosonornicotine
N-Nitrosopiperidine
N-Nitrosopyrrolidine
N-Nitrososarcosine

0il1 orange SS

Panfuran S

Phenoxybenzamine

Ponceau MX

Ponceau 3R

1,3-Propane sultone
B-Propiclactone

Safrole

Sintered calcium chromate




Sintered chromium trioxide
Sodium saccharin
Sterigmatocystin
Streptozotocin

Strontium chromate
Testosterone

Thioacetamide
4,4'-Thiodianiline

Toxaphene
Tris(2,3-dibromopropy1)phosphate
Trypan blue (commercial grade)
Urethane

Zinc beryllium silicate

Zinc chromate

Note: Chemicals listed in this table are classified as Category 28B.
Specific_beryllium, cadmium, chromium, and lead compounds listed in
this table take precedence over the classification in Table 1.
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Table 3. Substances or Groups of Substances, and Technological or Manufact-

uring Processes that are Known to be Carcinogenic (NTP Fifth
Annual Report on Carcinogens).

Evidence in

Chemical/Process Evidence in

Industry Humans Animals
4-Aminobiphenyl Sufficient . Sufficient
Analgesic Mixtures

containing Phenacetin Sufficient Limited
Arsenic and certain

arsenic compounds Sufficient Inadequate
Asbestos Sufficient Sufficient
Azathioprine Sufficient Limited
Benzene Sufficient Sufficient
Benzidine Sufficient Sufficient
Bis(chloromethyl)ether

and technical grade

chloromethyl methyl ether Sufficient Sufficient
1,4-Butanediol dimethyl '

sulfonate (Myleran) Sufficient Limited
Chlorambucil Sufficient Sufficient
Chromium and certain
chromium compounds Sufficient Sufficient
Conjugated Estrogens Sufficient Inadequate
Cyclophosphamide Sufficient Sufficient
Diethylstilbestrol Sufficient Sufficient
Melphalan Sufficient Sufficient
Mustard gas Sufficient Limited
2-Naphthylamine Sufficient Sufficient
Nickel refining Sufficient Sufficient
Rubber industry Sufficient -
Soots, tars, and
mineral oils Sufficient Sufficient
Thorium dioxide Sufficient -
Sufficient Sufficient

Vinyl chloride

Note: These chemicals are equivalent to the Category 1 classification

used by IARC.

(-) indicates no data was available for review
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Substances or Groups of Substances that may Reasonably be

Table 4.
Anticipated to be Carcinogens (NTP Fifth Annual Report on
Carcinogens).

Chemical/Process Evidence in Evidence in
Industry Humans Animals
2-Acetylaminof luorene Inadequate Sufficient
Acrylonitrile Limited Sufficient
Adriamycin Inadequate Sufficient
Aflatoxins Limited Sufficient
2-Aminoanthraquinone - Sufficient
o-Aminoazotoluene - Sufficient

1-Amino-2-methyl-

anthraquinone - Sufficient
Amitrole Inadequate Sufficient
o-Anisidine and

o-anisidine hydrochloride - Sufficient
Benz(a)anthracene - Sufficient
Benzo(b)fluoranthene - Sufficient
Benzo(j)fluoranthene - Sufficient
Benzo(k)f luoranthene - Sufficient
Benzo(a)pyrene - Sufficient
Benzotrichloride Inadequate Sufficient
Beryilium and certain

beryllium compounds Limited Sufficient
Bischloroethyl nitrosourea Inadequate Sufficient
1,3-Butadiene Inadequate Sufficient
Cadmium and certain

cadmium compounds Limited Sufficient
Carbon tetrachioride Inadequate Sufficient
Chlorendic acid - Sufficient
Chlorinated Paraffins - Sufficient

(C12, 60% Chlorine)

1-(2-Chloroethyl)-3-

cyclohexyl-1-nitrosourea

(CCNu) Inadequate Sufficient
Chlorform Inadequate Sufficient
3-Chloro-2-methylpropene - Sufficient
4-Chloro-o-phenylenediamine - Sufficient
C.I. Basic Red 9 Adequate (Magenta) Sufficient
Monohydrochloride
para-Cresidine - Sufficient
Cupferron - Sufficient
Dacarbazine Inadequate Sufficient
pDoT Inadequate Sufficient
2.,4-Diaminoanisole sulfate - Sufficient
2,4-Diaminotoluene - Sufficient
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Chemical/Process

H-11

Evidence in Evidence in
Industry Humans Animals
Dibenz(a,h)acridine - Sufficient
Dibenz(a, j)acridine - Sufficient
Dibenz(a,h)anthracene - Sufficient
7H-Dibenzo(c,g)carbazole - Sufficient
Dibenzo(a,e)pyrene - Sufficient
Dibenzo(a,h)pyrene - Sufficient
Dibenzo(a, i)pyrene - Sufficient
Dibenzo(a, 1)pyrene - Sufficient
1,2-Dibromo-3-chloropropane Sufficient
1,2-Dibromoethane (EDB) Inadequate Sufficient
1,4-Dichlorobenzene Inadequate Sufficient
3,3"'-Dichlorobenzidine Inadequate Sufficient
1,2-Dichloroethane - Sufficient
Dichloromethane Inadequate Sufficient
(Methylene Chloride)
Diepoxybutane - Sufficient
Di(2-ethylhexyl)phthalate
(DOP) - Sufficient
Diethyl sulfate Limited Sufficient
Diglycidyl Resorcinol - Sufficient
Ether ,
3,3"~Dimethoxybenzidine Inadequate Sufficient
- 4-Dimethylaminoazobenzene - Sufficient
3,3'-Dimethylbenzidine - Sufficient
Dimethylcarbamoyl chloride Inadequate Sufficient
1,1-Dimethylhydrazine To- Sufficient
Dimethyl sulfate Inadequate Sufficient
Dimethylvinyl chloride - Sufficient
1,4-Dioxane Inadequate Sufficient
Direct Black 38 Inadequate Sufficient
Direct Blue 6 Inadequate Sufficient
Epichlorohydrin Inadequate Sufficient
Estrogens (not conjugated)
Estradiol-17 beta Inadequate Sufficient
Estrone Inadequate Sufficient
Ethinylestradiol Inadequate Sufficient
Mestranol - Sufficient
Ethyl acrylate - Sufficient
Ethylene oxide Inadequate Sufficient
Ethylene thiourea Inadequate Sufficient
Formaldehyde (gas) Inadequate Sufficient
Hexachlorobenzene - Sufficient
Hexamethylphosphoramide - Sufficient
Hydrazine and hydrazine
sulfate Inadequate Sufficient
Hydrazobenzene - Sufficient




Chemical/Process Evidence in Evidence in
Industry Humans Animals
Indeno(1,2,3-cd)pyrene - Sufficient
Iron dextran complex Inadequate Sufficient
Kepone - Sufficient
Lead acetate and lead ‘
phosphate Inadequate Sufficient

Lindane and other hexa-

chloro-cyclohexane isomers Inadequate Sufficient
2-Methylaziridine - Sufficient
4,4'-Methylenebis(2-chloro-

anile) (MBOCA) - Sufficient
4,4'-Methylenebis(N,N-

dimethyl)benzenamine - Sufficient
4,4'-Methylenedianiline

and its dihydrochloride - Sufficient
Metronidazole Inadequate Sufficient
Michler's ketone - Sufficient
Mirex - Sufficient
Nickel and certain .

nickel compounds Inadequate Sufficient
Nitrilotriacetic acid - Sufficient
5-Nitro-o-anisidine - Sufficient
Nitrofen - Sufficient
Nitrogen mustard Inadequate Sufficient
2-Nitropropane - Sufficient
N-Nitrosodi-n-butylamine - Sufficient
N-Nitrosodiethanolamine - Sufficient
N-Nitrosodiethylamine - Sufficient
N-Nitrosodimethylamine - Sufficient
p-Nitrosodiphenylamine - Sufficient
N-Nitrosodi-n-propylamine - Sufficient
N-Nitroso-N-ethylurea - Sufficient
N-Nitroso-N-methylurea - Sufficient
N-Nitrosomethylvinylamine - Sufficient
N-Nitrosomorpholine - Sufficient
N-Nitrosonornicotine - Sufficient
N-Nitrosopiperidine - Sufficient
N-Nitrosopyrrolidine - Sufficient
N-Nitrososarcosine - Sufficient
Norethisterone Inadequate Sufficient
4 .4'-Oxydianiline - Sufficient
Oxymetholone Limited -
Phenacetin Limited Sufficient
Phenazopyridine

hydrochloride Inadequate Sufficient
Phenoyxbenzamine - Sufficient
hydrochloride
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Chemical/Process Evidence in Evidence in

Industry Humans Animals
Phenytoin and sodium

salt of phenytoin Limited Limited
Polybrominated biphenyls - Sufficient
Polychlorinated biphenyls Inadequate Sufficient
Procarbazine and procar-

bazine hydrochloride Inadequate Sufficient
Progesterone Inadequate Sufficient
1,3-Propane sultone - Sufficient
beta-Propiolactone - Sufficient
Propylene oxide Inadequate Sufficient
Propylthiouracil Inadequate Sufficient
Reserpine Inadequate Sufficient
Saccharin Inadequate Sufficient
Safrole - Sufficient
Selenium sulfide - Sufficient
Streptozotocin - Sufficient
Sulfaliate - Sufficient
2,3,7,.8-Tetrachlorodibenzo-

p-dioxin (TCDD) Inadequate Sufficient
Tetrachloroethylene Inadequate Sufficient
Thioacetamide - Sufficient
Thiourea - Sufficient
Toluene diisocyanate - Sufficient
o-Toluidine and o-toluidine

hydrochloride Inadequate Sufficient
Toxaphene - Sufficient
2,4,6-Trichlorophenol Inadequate Sufficient
Tris(l-aziridinyl)phosphine

sulfide Inadequate Sufficient
Tris(2,3-dibromopropyl)

phosphate Sufficient
Urethane Sufficient

Notes: (-) indicates no data was available for review

Chemicals listed with Limited evidence in humans and sufficient

evidence in animals would be equivalent to Category 2A classifi-

cation used by IARC. Those with inadequate evidence/no data in

humans and sufficient evidence in animals would be equivalent to
! Category 2B (See summary evaluation notes from Table 1).




Table 5. Carcinogens Regulated by the Occupational Safety and Health

Administration (29 CFR Part 1910).

Chemical Standard PEL (TWA)
Asbestos 1910.1001 0.2 fibers/cc
Benzene 1910.1028 1 ppm

5 ppm (STEL)

4-Nitrophenyl 1910.1003 -
1-Naphthylamine 1910.1004
Methyl Chloromethyl

ether 1910.1006 -
3,3'-Dichlorobenzidine

(and its salts) 1910.1007 -
bis-Chloromethyl ether 1910.1008 -
2-Naphthylamine 1910.1009 -
Benzidine 1910.1010 -
4-Aminodiphenyl 1910.1011 -
Ethyleneimine 1910.1012 -
beta-Propiolactone 1910.1013 -
2-Acetylaminof luorene 1910.1014 -
4-Dimethylaminoazobenzene 1910.1015 -
N-Nitrosodimethylamine 1910.1016 -
Vinyl chloride 1910.1017 1 ppm
inorganic Arsenic 1910.1018 10 ug/m3
Coke oven emissions 1910.1029 150 ug/m3
1,2-Dibromo-3-chloro-

propane 1910.1044 1 ppb
Acrylonitrile 1910.1045 2 ppm
Ethylene oxide 1910.1047 1 ppm
Formaldehyde 1910.1048 1 ppm

2 ppm (STEL)

Note: (-) indicates that no PEL has been proﬁu]gated by OSHA. Exposure
shall not be permitted by any route.
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Table 6. Substances or Groups of Substances of Military Interest that are

Known or Suspected to be Carcinogenic.

Chemical Evidence in Evidence in
Humans Animals
Dimethyl Methyl
Phosphonate (DMMP) Inadequate Sufficient
Lewisite Limited Sufficient
Mustard Sufficient Limited
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DEPARTMENT OF LABOR

Occupational Safety and Health
Administration

29 CFR Part 1910
[Docket No. H-150]
RIN 1218-AAQ0

Occupational Exposures to Hazardous
Chemicals in Laboratories

AGENCY: Occupational Safety and
Health Administration (OSHA). Labor.

ACTon: Final rule.

SUMMARY: By this Notice, the
Occupational Safety and Health
Administration (OSHA} hereby
promulgates a final rule for occupational
exposures to hazardous chemicals in
laboratories.

The basis for this standard is a
determination by the Assistant
Secretary, after careful review of the
complete rulemaking record, that
laboratories typically differ from
industrial operations in their use and
handling of hazardous chemicals and
that a different approach than that’
found in OSHA's substance specific .
health standards is warranted to protect
workers.

The final standard applies to all
laborateries that use hazardous
chemicals in accordance with the
definition of laboratory use and
laboratory scale provided in the
standard. Generally, where this
standard applies it supersedes the
provisions of all other standards in 29
CFR part 1910. subpart Z, except in
specific instances identified by this
standard. For laboratories covered by
this standard, the obligation to maintain
employee exposures at or below the
permissible exposure limits (PELs)
specified in 29 CFR, part 1910. subpart Z
is retained. However, the manner in
which this obligation is achieved will be
determined by each employer through
:he formulation and implementation of &
Zhemical Hygiene Plan {CHP). The CHP
nust include the necessary work
aractices, procedures and policies to
mnsure that employees are protected
rom all potentially hazardous chemicals
n use in their work area. Hazardous
chemicals as defined by the final
standard include not only chemicais
egulated in 29 CFR part 1910, subpart Z.
out also any. chemical meeting the
iefinition of hazardous chemical with
-espect to health hazards as defiped in
JSHA's Hazard Communication
standard. 29 CFR 1910.1200{¢).

Among other requirements, the final
itandard provides for employee training

and information, medical consultation
and examinations, hazard identification.
respirator use and recordkeeping. To the
extent possible, the standard sllows a
large measure of fexibility in
compliance metheds.

DATES: Effective Date: This final
standard published today shall become
effective on May 1, 1990.

Compliance Date: Employers shall
have completed an appropriate-
Chemical Hygiene Plan and commenced
carrying out its provisions by january
31, 1991. ’
ADDRESSES: In compliance with 28
U.S.C. 2112(a), the Agency designates
for receipt of petitions for review of the
standard, the Associate Solicitor for
Occupational Safety and Health, Office
of the Solicitor, Room 5—4004, U.S.
Department of Labor, 200 Constitution
Avenue NW., Washington, DC 20210.
FOR FURTHER INFORMATION CONTACT:
Mr. James F. Foster, Office of
Information and Consumer Affairg,
Qccupational Safety and Health
Administration, 200 Constitution
Avenue NW. Room N3649, Washington,
DC 20210; Telephone: {202) 523-8151.
SUPPLEMENTARY INFORMATION:
Information Collection Requirements

On March 31, 1983, the Office of
Management and Budget {OMB)

published a new 5 CFR part 1320,
implementing the information collection

.- provisions of the Paperwork Reduction

Act of 1980, 24 11.S.C. 3501 ef seg. (48 FR
13688). Part 1320, which became
effective on April 30, 1983 and was
revised on May 10, 1988 {52 FR 16618},
sets forth procedures for agencies to
follow in obtaining OMB clearance for
information collection requirements. The
sections of this final standard on
occupational exposures to hazardous
chemicals in laboratories which may
create recordkeeping requirements are
paragraphs (d} Employee Exposure
Determination: (e) Chemical Hygiene
Plan; {f) Employee Information and
Training: (g) Medical Consultations and
Medical Examinations: (h) Hazard _
Identification: and (j) Recordkeeping.

In accordance with the provisions of
the Paperwork Reduction Act and the
regulations issued pursuant thereto,
OSHA has submitted the information
collection requirements for this final
standard to OMB for review and has
been granted approval of those
provisions through 10/31/982. The OMB
Control Number is 1218-0131.

Concurrent with granting approval of
the information collection requirements
for the proposed standard, OMB -
attached remarks which it requested the
Agency to address when submitting the

final rule for review. These remarks are
reproduced below. followed by the
Agency’s response.
Ench element of the themical hygiene pian
§ 1910.1450{d){2)(i) through (d)({x), shall be
completely justified This justification shall
include & summary of the comments in the
public rulemaking record on each element.
Second, the final paperwork package shall
include an estimate of the burden hours
associated with § 1910.134. the respiratory
protection program, which is referenced in
§ 1910.1450(e). Third. the agency shall arrive
at 8 net change in burden by estimating the
reduction in burden resulting from the
exemption for laboratories from
‘recordkeeping requirements in the general
industry health standards. Fourth. the burden
estimate of five minutes for exposure
evaluations and three hours for development
of chemical hygiene plans shall be supported
by evidence from the record, or shall be
revised accordingly. Fifth the estimated
current compliance rate of 56 percent for the
chemical hygiene plan requirements shall be
supported by evidepce from the record, or
shall be revised accordingly.

The Chemical Hygiene Plan has been
redesignated as paragraph (e) in the
binal rule. OSHA believes that it has
sufficient justification for the inclusion
of each element of the Chemical
Hygiene Plan including supporting
comments from the public rulemaking
record. In many cases, however, the
comments addressed the
appropriateness of the Chemical
Hygiene ir: general terms rather than
addressing individual elements. The
discussion of the Chemical Hygiene Plan
is presented in part VI of this preamble
and includes summarization of
comments in the record regarding
specific elements of the Plan.

With respect to the burden hours
associated with the respiratory program
in § 1910.134, OSHA has assumed zero
hours since the Laboratory Standard
does not itself impose a requirement 1o
use respirators. Paragraph (i) concerning
the use of respirators is iriclhuded to
remind employers of the existing
compliance obligation of the Respiratory
Protection Standard which is fonnd at 29
CFR 1910.134. Burden hours associated
with respirator use are addressed in the
Respiratory Protection Standard.

Laboratories are exempied in this
final rule from the explicit requirements
for recordkeeping prescribed in the
substance specific General industry
Standards, except where a standard
specifically includes laboratories.
However, the Laboratory Standard
includes in paragraph [d). requirements,
under certain conditions, for complying:
with exposure monitoring of other
standards. Similarly, medical
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consultation and medical examinations
provisions appear in paragraph {g).:
Employers are reguired to establish
and maintain for each employee
accurate records of any exposure
measurements and any medical
consultations or examination results
performed under this stahdard. Thus,
OSHA's estimate of the burden hours
associated with the recordkeeping.
requirements under the Laboratory
Standard does not represent a reductinn
n burden as a result of exempting
laboratories from the recordkeeping
provisions of the General Industry
Standards.
” The burden estimate of five minutes
for an exposure evaluation included in
‘the proposed standard is no longer
reelevant since this requirement has been
deleted in the final standard. The
burden estimates associated with the
developmant of chemical hygiene plans
as presented in the proposed standard
have been revised upward for small and
medium size laboratories. The proposed
standard estimated that 2, 5, and 8
hours, respectively, for small. medium
and large laboratories would be
required to develop chemical bygiene
plans. Comments to the record (see e.g.
Tr. 80 and Tr. 152) indicated that
additional time might be required for
. chemical hygiene officers to acquaint
themselves with proper chemical
hygiene. OSHA believes that the -
additional time is reasonable,
particularly for small and mediwm size
laboratories. OSHA has therefore -
revised its estimate of the burden hours
in comnection with the development of
chemical hygiene plans to eight hours
for all laboratories; regardless of size.
OSHA -estimates that approxirnately
&7 percent of all laboratories that would
be-affected by the final standard are
currently in compliance with the
chemical bygiene plan requirements,
This estimate is based on information
generated in a survey of potentially
affected laboratories conducted by
Booz, Allen and Hamilton under
contract to the Agency (Ex. 7-11). OSHA
received no comments to indicate that
the compliance rates for chemical.

hygiene plans for individual laboratory

sectors that were presented in the
Preliminary Regulatory Impact
Assegsment were not accurate
estimates. :

Public reperting burden for this
collection of information is estimated to
average, in the first year of compliance.
8 hours per laberatory, including the
tirne for reviewing instructions,
searching existing data sources,
gathering and maintaining the data ,
needed, and completing and reviewing
the collection of information. Send

. comments regardmg this bul;den -

estimate or any other aspect of this
collection of information, including
suggestions for reducing this burden, to
the Office of Information Management,
Department of Labor, Rosm N-1301, 200
Constitution Avenue NW., Washington,
DC 20210; and to the Office of
Management and Budget, Paperwaork
Reduction Project [1218-0131),
Washington, DC 20503.
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L Pertinent Legal Authority

Authority for issuance of this
standard is found primarily in sections
6(b), 8(c). and 8(g}{2) of the OSH Act, 29°
U.S.C 655(b), 657(c), and 857(g)(2}. - -
Section 6{b)(5) governs the issuance of
occupational safety and health
standards dealing with toxic materials
or harmful physical agents. Section 3(8)
of the Act. 20 US.C 652{8), defines an
occupational safety and health standard
as:

[A) Standard which requires conditions. or’
the adoption or use of one or more practices,
means. methods, operations. or processes,
reasonably necessary or appropriate to
provide safe or healthful employment and
places of employment:

This standard is also issued pursuant
to section 6{b)(8) of the Act. This section
provides as follows: :

Whenever 8 rule promulgated by the
Serretary differs substantially from an
existing national consensus standard, the .
Secretary aball. at the same time, publish in
the Federal Register a statement of the -
reasons why the tule as adopted will better
effectuate the purposes of this Act than the
national consensus standard.

" For the most part, all of the subpart Z
standards will be superseded for

laboratories except as noted below. This

standard better effectuates the purposes
of the Act because it acknowledges the
unifue characteristics of the lsboratory
workplace and reflects a mare
reasonable approach to regulating toxic
substances in the laboratory than the
approach taken in the General Industry
standards in 29 CFR part 1910, Subpart
Z. Many of the standards in subpart Z -
were national consensus standards. This
standard does not eliminate the
requirement to maintain exposures
below the applicable PELS and.

‘therefore, does not reduce worker

protection but provides greater
flexibility in the methods of achieving it

Authority to issue this standard is
also found in section 8{c) of the Act. In
general, this section empowers the
Secretary to require employers to make,
keep, and preserve records regarding
activities related to the Act Provisions -
of OSHA standards which require the
making and maintenance of records of
medical examinations and the like are
issued pursudnt to section 8{c) of the
Act. . _

The Secretary’s authority to issne this
standard is further supported by the
general rulemaking authority granted in
section 8{g)(2) of the Act This seclion
empowers the Secretary to “prescribe-
such rules and regulations as he may
deem necessary to carry out [his]
responsibilities under [the] Act.™ in this
case as part of. or ancillary to, & section
6(b) atandard. The Secretary’s’
responsibilities under the Act are
defined largely by its enumerated
purposes, which include:

Encouraging empioyers and employees in
their efforts to reduce the number of
occupational safety and health hazards at
their places of employment. and to stimutite”
employers and employees to institute new
and to perfect existing programs for providing
safe and healthful working conditions (29
UsS.C. 851(b) 1)k .

Authorizing the Secretary of Labor to set
mandatory occupational safety and health
standards applicable to businesses affecting
interstate commerce, and by creating an
Occupational Safety and Health Review
Commission for carrying out adjudicatory
functions under the Act (28 U.S.C. 851 (b){3)):

Building upon advances already made: -
through employer and employee mitiative for
providing safe and healthful working.
conditions (20 U.SC. 851(b)4} '
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Providing for the development and
Promuigztion of occupational safety and
health s:andards (20 US.C. 651 (b)9)):

Proving-for:apr v <ate reporting. -
procecares * * "w ¢ procedures will help
achieve the-objectives of this Act and
accurately describe the nature of the
occupational safety and health problem (29
U.S.C. 851 (blf12)}:

Exploring ways to discover latent diseases.
establishing cavsal cormections between
diseases and work in environmental
conditions * * * (29 US.C. &51(b){6)):

Encouraging joint labor-management

efforts to reduce injuries and diseases arising
out of *mployment (29 U.S.C. 851(b){13)): and

Devei=ping innovative methods,
techmcues. and approaches for dealing with
occupanonal safety and health problems (29
U.5.C. 851(b)(5)).

Because the laboratory standard is
reasonably related to these statutory
goal, the Secretary finds this standard
necessary and appropriate to carry out
his responsibilities under the Act.

. Background and History of the
Regulation

Since the early eighties, OSHA has
been involved in efforts directed toward
formulating a special regulatory
approach to control occupational
exposures {o hazardous chemicals in
laboratories.

Prior to the promulgation of this final
rule, laboratories were subject to all
provisions of OSHA's General- Industry
Standards codified in 29 CFR part 1910,
subpart Z. However, interested parties
involved in laboratory operations have
for some time opposed this arrangement.
Through their participation in
rulemaking proceedings for certain
OSHA heazlth standards, various intersst
groups have indicated that the Agency's
approach to standards development did
not result in standards that were
relevant to laboratories and were not
focused on typical exposure conditions
in laboratories. As a result they arpied
that laboratories were required to
comply with provisions that were more
appropriately designed for industrial
workplaces.

Objections regarding the
inanpropriateness of applying OSHA's
health standards to laboratory
operations began to surface in 1973.
when OSHA began rulemaking for'14
specified carcinogens (29 CFR
1910.1003-1910.1004. 1910.1006—
1910.1016; one standard was
subsequently vacated). The preamble to
the standard regulating those
substances noted the following
objections from parties representing
laboratories interests: Laboratories use
very small amounts of the substances:
laboratory work is done by, or under the
direct supervision of, highly trained

personnel; and in the absence of an
exemption or other special
consideration, the standard would
obstruct important research, including
cancer research (39 FR 3756, 3758,
January 29, 1974).

While the final standard (39 FR at
3759) did include some provisions for
the laboratory use of these substances
(see, for example, 39 FR at 3787, 3790},
these provisions were later vacated on
procedural grounds. See Synthetic
Organic Chemical Manufacturers
Association v, Brennan, 503 F2d 1155,
1160 (CA 3. 1974), cert den. £20 U.S. 973
{1975). reh. der. 423 U.S. B85 {1975). See
also SOCMA v. Brennan, 506 F2d
385392 (CA 3, 1974, cert den. 423 US.
830 (1975).

Similar objections were raised by
laboratories in response to OSHA's
Cancer Policy (45 FR 5001, 5202, January
22,1980). Again, OSHA considered the
concerns expressed by the laboratory
community. While laboratories were
included under the scope of the Cancer
Policy. OSHA reserved the right to
revisit the issue and, if warranted, to
waive or modify procedures related to
laboratories regarding a specific
potential occupational carcinogen. (See
45 FR at 5202). _

Concerns regarding the impact of the
Cancer Policy on laboratory operations
prompted the formation of informal
groups of laboratary experts to study the
problem further. OSHA met with
members of one such groap,
representing a cross section of various
types of laboratory disciplines in
government, industry and academia.
OSHA also met with. members of
professional organizations representing
clinical iaboratories. Input received from
these groups was carefully considered.
As a result, OSHA decided that further
investigation into the problems related
to occupational exposure to toxic and
Imzardous substances in laboratories
was warranted.

On April 14, 1981, OSHA published a
Request for Comment and Information
concerning bealth hazards of toxic
substances in laboratories (48 FR 21785).
This action was taken to gain further
insight into the problems OSHA health
standards might pose for laboratories.
Interested parties were invited to submit
comments, views and data concerning
issues which OSHA needed to address
in deciding whether a special laboratory
policy was necessary. Some 200

comments were received in response to

this Notice. .

On July 24. 1986, on the basis of
information received in response o the
Request for Comments and othéer
considerations, OSHA published a
notice of proposed rulemaking (NPRM)

entitled “Occupational Exposures to
Toxic Substances in Laboratories” {51
FR 28660]. OSHA received 129
comments in response to the NPRM.

The NPRM also invited requests for
an informal public heating. Two
requests were received: United Steel
Workers of Ametica, (Ex. 8~38) and
Standard Oil Company (Ex. 8-42).

A public hearing, conducted under
OSHA's procedural regulations for
rulemaking {29 CFR part 1911), was held
from March 24-26, 1987 in Washington,
DC. The hearing was presided over by
Administrative Law Judge Glenn R.
Lawrence. All participants who had
filed appropriate Notices of Intent to
Appear at the hearing were given the
opportunity to present oral testinony
and question other witnesses,

The 3-day hearing generated some 400
pages of testimony from a number of
interested parties. The post-hearing
comment period during which hearing
participants were permitted to sobmit
additional data to the record was
originally scheduled to close on june 8,
1987. However, in response to a request
for additional time by one of the
participants (Ex. 37), Judge Lawrence
extended the post-hearing period until
July 30, 1987. Twenty submissions were
received during this period.

The public record for the proposed
rule was certified by Judge Lawrence on
May 18, 1988. All materials submitted to
the OSHA Docket Office, Docket No. B~
150, either by OSHA or the public are
contained in the record.

Copies of the official list of entries to
the record and the exhibits are available
from the OSHA Docket Office, Docket
No. H-150 Room N-26735, U.5.
Department of Labor, 200 Constitution
Avenue NW., Washington, DC 2021¢;
Telephdne: {202) 5237894,

1. Significatice of Risk

'OS5HA included a discussion of
significant risk in the preamble to the'
‘proposed standard. In that discussion
OSHA reviewed the relevance of the
‘Supreme Court's Benzene Decision
{Industrial Union Department v.
Armerican Petroleum Institute, 448 US.
607 (1980)) to the proposed standard

In the Benzene decision, the Court
said that section 3(8) of the Act applies
to all permanent standards promulgated
under the Act and requires the
Secretary, before issuing any standard,
to determine that it is reasonably :
necessary and appropriate to remedy a:
significant risk of material health
impairment. ’

-The “significant risk™ determination"
constitutes 2 finding that, absent the
change in practices mandated by the
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standard, the workplaces in question
would be'unsafe” in the sense that
workers would be threatened with a
significant risk of harm. Id. at 642 A
significant risk finding, however, does
not require mathematical precisign or
anything approaching scientific
certainty if the “best available
evidence” does not warrant that degree
of proof. 1d. at 655-656: 29 U.S.C. .
855(b)(5). Rather, the Agency may base
its finding largely on policy
considerations and has considerable
leeway with the kinds of assumptions it
spplies in interpreting the data
supporting it. Id.

Afier OSHA has determined that a
significant risk exists and that such risk
can be reduced or eliminated by the
proposed standard, it must set the
standard “which most adequately
assures, to the extent feasible, on the
basis of.the best available evidence,
that no employee will suffer & material
impairment of health * * * *" (section
€(b)(5) of the Act). The Supreme Court
has interpreted this section to mean that
OSHA must enact the most protective
standard possible to eliminate a
significant risk of material health
impairment, subject to the constrairits of
technological and economic feasibility.
American Textile Monufocturers
Institute, Inc. v. Donovan, 452 US, 490
{1961). The Court held that “cost-benefit
analysis is not required by the statute
because feasibility analysis is “Id. at

OSHA has begun to develop a-
systematic approach to significant risk
determination. This epproach was-
introduced in the publication of the
significant risk determination for arsenic
(48 FR 18841, January 14, 1983). OSHA
identified, in the arsenic case, five
factors that comprised the basis of a
significant risk determination. Those
factors were relevant to evaluating risks
associated with specific 'substances

“This standard, however, concerns risks

in the laboratory workplace which could
result from a large variety of substances
or wark conditions. Therefore, OSHA
believes the methodology used in the
arsenic risk determination may not be

-fully applicable for this standard,

This is 8 generic laboratory standard,
Laboratories generally have many
hazardous chemicals present to which
exposures are intermittent rather than a
few substances to which there are
regular exposures. Therefore the
appropriate consideration is whether a
significant risk would be present in.
laboratories without good laboratory
practices rather than development and
considerafion of risk assessments. for
hundreds of chemicals present, an

exercise likely to be impossible to .
perform. OSHA's significant risk finding
for this standard is based on the
following factors: Epidemiological
information relating to disease and
mortality rates among chemists;

-evidence from other OSHA rulemaking

proceedings which show significant
risks for specific substances which are
used in the laboratory workplace; the.
general recognition by the regulated
community that safe work practices are
necessary to prevent adverse health
effects; case report information abouat
adverse health effects resulting from
exposures to.substances commonly used
in laboratories; and relevant palicy
considerations.

In the absence of safe work pracuces,
expuosure to hazardous chemicals in the
laboratory presents a significant risk of
material health impairment. None of the
comments submitted to the record
indicates that hazardous chemicals do
niot pose a risk to laboratory workers. If
QSHA's health standards that now
apply to laboratories were withdrawn it
is clear that the risk would increase.
OSHA's intent in this standard is to
reduce significant risk by at least as
much as current standards do, while
regulating in & manner more appropriate
to leboratories. Because the working
conditions and exposures are of 8
different nature than those in genéral
industry, the hazards should be
regulated in & different way.

The fact that many laboratory
employers have implemented some. type
of work practices to control employee
exposure to hazardous chemicals in
general and carcinogens in particular
indicates the recognition of & potentially
unsafe work enrvironment. Many
corporations, academic institutions and
government agencies have devised
detailed guidelines for the bandling of
hazardous chemicals (see, for example,
Exs. 32, 3=50, 377 and 7=1). In
particular, they have given carcinogens
and carcinogens special
treatment. )

In the preamble to the proposed
standard (51 FR at 26885), OSHA noted
that several commenters who have
active safety and health programs (see,
for example. Exs. 3«79, 3-83, and 3-108)

. indicated that their records show the

absence of risk-in their laboratory
operations. OSHA believes that these
records really attest to_the effectiveness
of programs such as the Chemical

.Hygiene Pian required by this final rule

in reducing the risks dve to inherent

-hazards associated with laboratory

work (see Exs. 3-29, 3-64, 3-145 and 3-
174}. In.contrast, OSHA also notes the
comments of organizations without.

* similar safety and health programs (see

Exs. 3-35, 3-36 and 3-133). These
comments indicate that there may be
significant risks associated with
chemicals to which laboratory personnel
are exposed

The preambie to the proposed
standard cited five studies on the long-
term effects of exposure to toxic
substances in the Jaboratory (51 FR at
26865). A study by Li et al. (Ex. 7=3),
“Cancer Mortality Among Chemists,”
was based on data from 3,637 members
of the American Chemical Society who
died between 1948 and 1967. Li found a
significantly-higher proportion of deaths
from cancer among male chemists ages
20-64. and age 64 and older, as
compared to professional men in
general. Li statec: “Though not
conclusive, [the study] raises the
possibility that occupational exposure of
chemisis increases their risk of
lymphoma and pancreatic cancer.”

Robert Olin, of the Royal School of -
Technology, Stockholm, has done
several studies of disease and mortality
among Swedish chemists. In a 1978
study (Ex. 74}, “Leukemia and
Hodgkin's Disease Among Swedish
Chemistry Graduates.” be traced 517
graduates; 58 had died, 22 from cancer,
which were nine more than expected.
8ix cancer deaths were due to malignant
lymphomas or leukemias. a significant
increase over the 1.7 deaths expected
from this cause. Olin noted a somewhat
lower than expected incidence of lung
cancer. Olin tried to investigate the type
and extent of chemical exposure in the
cohort by asking a senior professor to
distinguish between persons who had
done any type of laboratory work
[“chemists™) and those who had not
(“non-chemists™). All but one of the 22
cancer deaths occurred in the “chemist”
group and Olin concluded: ~[It] strongly
suggests that the difference in the
neoplasm death rates of the two groups
is at Jeast partly attributable to work in
chemical Jaboratories.”

Another study by Olin (Ex. 7-5), “The
Hazards of a Chemical Laboratory
Environment: A Study of the Mortality
of Two Cohorts of Swedish Chemistg,”.
indicated a tendency toward a lower
overall death among chemists. but a
higher mortality rate due to tumors..An
increase in mortality due to leukemia,
malignant lymphomas or urogenital
tumors and possibly brain tumors was
observed. Olin stated: “1t is probable
that employment in a chemical
laboratury‘. and particularly in organic
chemistry, is associated to some extent
with the increase.” A follow-up study by
Olin published in 1980 revealed similar -

-findings. (Ex. 7-8).




33:: :

Federal Register / Vol. 55. No. 21 / Wednesday, January 31, 1990 /. Rules and Regulalions

£ s.vav by Sheila K. Hoar (Ex. 7-7),

"£. = r=apective Cohort Study of
Mz . and Cancer Incidence Among
C:. . ...” was based on dala from

er: - _=g of the DuPont Company from
1% 7. This study indicated that

me - .:emists experienced a lower
ov:- .. mortality rate than other

sai= =4 employees at DuPont. Chemista
appezred to have a higher risk of death
fror: malignancies of the colon.
cercbrovascular disease and z higher
incizence of melanoma and prostate
cancer than non-chemists. Chemists,
however, had a lower rate of lung
cancer than non-chemists.- Hoar noted
that anticipated excesses of certain
types of eancer shown in other studies
were not observed “possibly because of
the use of absolute mortality rates
[rather than proportional ratesl.
inadequste length of follow-up,
exposure to hazardous chemicals by the
referent group, or restriction of case
identification to active employees.”

The Hoar stydy indicated. in general.
‘less of a risk associated with working in
laboratories than did the other studies.
The Hoarstudy further pointed out that .
if the results of the other studies,
expreased as proportional rates, were
adjusted to show standardized mortality
rates, apparent differences would be
smaller but still present. Another
explanation for the difference could be-
that DuPont followed better luboratory
practices than did the laboratories
covered by the fitst three studies

OSHA believes, based on the known
existence of haza:dous substances in

" laboratories, the probability of risk
associated with the results of the
foregoing studies. and evidence from
other OSHA rulemaking proceedings.
that there is sufficient evidence of -
significant rick of material health
impairment to workers not protected by
an appropriate standard to justify this
standard under the OSH Act.

Although OSHA does not believe it is
necessary to demonstrate significant
risk on a substance by substance basis,
it is useful to focus on some of the
substances currently regulated by
OSHA for which & gignificant risk
determination has been or could be
made. The fact that many laboratory
workers are exposed to these
substances supports the general
significant risk showing for laboratories.
In the benzene decision, the Supreme
Court noted that: “In other proceedings,
the Agency has had a good deal of data
from animal experiments on which it
could base a conclusion on the )
significance of risk.” 448 U.S. at 657.n.
64. The Court then referred to findings in
the rilemaking record for vinyl chloride,

and bis chloromethyl ¢ther. An
extension of the Court's reasoning:
indicates that findings for some of the
other substances regulated in the 1974
carcinogen standard also form a
sufficient basis for a significant risk
.determination. For example, benzidine
was demonstrated to be a carcinogen in
experimental animals and. by virtue of
epidemiologic investigations.

i ic in humans. Epidemiological
studies conducted by Melick et a/. and
Koss st al. have established the
potential of 4-aminodiphenyl to induce
bladder cancerin humans.

Recent studies on ethylene oxide
indicate significant risk at levels as low
as 1 part per million parts of airover a
waorking lifetime. (Final standard for
Ethylene Oxide, {49 FR 25734, June 22,
1884).) OSHA has determined that a
significant risk of material health
impairment exists in the event of
ovepexposure to many of the specific
substances it regulates. The fact that
many of these substances are also used
in laboratories provides a potential for
significant rick to laboratory workers.

The preambile to the proposed
standard also included case reports as
evidence of hazardoas chemical
exposures in laboratories (51 FR at
26666). In particular, it cited the results
of a 1979 survey pertaining to xylene
exposures among members of the
California Associatien of
Cytotechnologists. (CC) (Ex. 3-41). The
problems noted among the 70
respondenits to the survey included
inadequate ventilation (59%); lack of an.
exhaust system (22.6%); and lack of
inspection of the exhaust system {43%).
The comment submitted by the CAC
also included an articie by Roberta N
Hipolito which documents five case
studies of xylene poisoningin
laboratory workers. A xylene study of
71-workers in'15 laboratories indicated
that there were 170 health complaints
among the group. In addition, 45.5% felt
that they had experienced significant
exposures to xylene and 14% considered
changing johs due to xylene exposure.

Health bazard evaluations conducted
by the National Institute for
Occupational Safety and Health
[NIOSH]) present further evidence of the
risk associated with hazardous
chemicals in laboratory operations.
NIOSH was requested on several
occasians to evaluate employee
exposures to xylene, formaldehyde,
chloroform. toluene and methyl
methacryiate in histology. cytology and
surgical pathology laboratories
following employee complaints of
respiratory and behavieral problems.
The result of these investigations

showed that fn some instances, & health
hazard did exist to employees exposed

_to certain of these substances. Major

contributors to the hazardous conditions
included ineffective exhaust ventilation
and poor work practices (Ex. 7-8).

An article in International Laboratory
cites examples of injury from hazardous
chemicel exposure in the laboratory
which range from dermatitis to fatal
pulmonary edema. The author. a
research chemist with the Centers for
Disease Control, U.S. Department of
Health and Homan Services, explains
that these examples demonstrate at
least three important points:

First. exposure to toxic agents in the
Isboratory can have severe consequentces,
including death: second. these injuries can
occur in any type of laboratory where toxic
chemicals are bandled: and third and most
important. mast gll of the inpuries are.
preventable. If these people hiad had the-
proper equipment. if they had been esing the
proper techniques and if they bad bhad
adequate knowledge, these exposures .
probably would not have occarred. (Ex. 7-8).

During the public heacing on the
proposed laboratory standard. Dr. jay
Young, a chemical safety consuliant
specializing in laborstary safety, cited
several exarmples of risks confrouting
laboratory workers. Dr. Young's
examples were gleaned from the
Manufacturing Chemists’ Association
{MCA) compilation of case histories of
accidents or near-accidents occurring in
the chemical industry, including those
occurring in laboratories, The MCA case
histories were based on incidents
voluntarily reported by member

comipanies between 1951 and 1977. Ia

presenting particular accident case
histories, Dr. Young also stated that
provisions prescribed in the proposed
standard would have prevested such
incidents. For example, regarding MCA
Accident Case History No. 238. Dr.
Young stated: '

A control laboratory analvst was exposed
to hydrogen cyanide, an extremely toxic gas.
because there was 0o provision in her .
operating procedures to protect [against] such *
exposure. Fortunately, in this inatance she
recovered after & short hospital stay. Clearly.
& [Chemical Hygiene Plan) conforming to the
[proposed standard] would have established
standard operating procedures that would
kave mandated the use of engineering
controls to prevent a pear-fatal exposure. (Tr.
aa.) ’

Dr. Young also presented MCA
Accident Case History No. 34:

A carbon monoxide cylinder ruptared
causing the death of the laboratory worker
who was either connecting or disconnecting-
the eylinder to & gas line, Probably, the
rupture was caused by contamination of high
pressure carbon monoxide with air. A CHP
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with provisions for suitable chemical safety
instruction would have prevented this
incident. [Tr- 65)

Additional evidence supporting the
significant risk argument was noted in
the testimony of Diape Factor of the
AFL~CIQ. Accarding to Ms. Factor, her
first encounter with health hazards in
the laboratory came when she was a
chemistry student and. part-time
laboratory assistant. Ms. Factor said,
“As | sat in the stockroom of the
laboratory during quiet hours. I would
read toxicology texts and was surprised
to learn that several of the substances
we routinely handled in the iab were
extremely toxic.™ Ms. Factor said that
she became particularly interested in the
potential exposure to mercury, because
of the tendency of beginning chemistry
students to break thermometers. The
visible evidence of the presence of
mercury in areas of the laboratory
prompted her to bring the problem to the
attention of one of her professors who,
subsequently, conducted instrumental -
monitoring which showed high levels of
mercury vapors in the laboratory
classrooms and stockreom. Because of
her concern for a safe laboratory
environment. Ms. Factor gaid that she
was assighed to clean up the labg As
she testified, “In that proceas, |
discovered a laundry list of problems-—
improper storage of chemicals, as
explosive as picric acid, leaking drums, .
incompatible storage. 1ab hoods that did
oot function. incorrect disposal of
solvents and metal and friable
asbestos.” As she stated further-“The
correction of these problems was
expensive and time consuming but was
accepted by the supervision of the
department because they reaiized that I
had uncovered a virtual time bomb.”
(Tr. 460-461).

Ms. Factor, an industrial hvgienist,
was also previously empleved by CAL
OSHA as a field inspector for five years,
during which time she had many
opportunities to inspect various types of
laboratories. Ms. Factor also related
some of ber experiences in inspecting
laboratories during her employment at
CAL OSHA which included the lack of
properly functioning hoods and make-
shift labaratories without any
ventilation (Tr. 462).

Dr. Daniel Teitelbaum, Director of
Medical Toxicology at Denver Clinic
Medical Centers also testified regarding
the inherent risks associated with
laboratory work. He stated:

In my view there are common risks and
responsibilities in Jaboratories. no matter
what their mission. The common risks arise
from the need to carry out exacting and
frequently dangerous procedures at the
cutting edge of the lsboratory discipline. The

common respousibility requires that the best

possible working conditions ang safest
possible environment is provided in.which to
carry out the anaiytical and experimental
procedure. Only i this fashion can we assure
that the leboratory scientist is not harmed by
his or ber work. (Tr. 48.)

In addition to the risk posed by
exposure to individual hazardous

chemicals in the laboratory, workers are

often exposed to a mixture of hazardous
substances which raay produce a variety
of toxic reactions. In particular, such
reactions may be additive or synergistic.
This situation was recognized by the
American Conference of Governmenta!
Industrial Hygienists (ACCIH) in 1963
when it adopted its formula to compute
exposure ta chemical mixtures. OSHA
incorporated this formulf into its.air
contaminants standard, 29 CFR
1910.1000(d)(2)(1} in 1971.

cause such mixed exposures may
be more common in laboratories than in
most other workplaces (see, for
example, Exs. 3-27, 3-29, 3-107), -
possible synergistic effects could pose a
greater risk to laboratory workers than
the risk posed to workers exposed to the
same substances singly.

Based on the factors discussed above,
OSHA feels that exposure-to hazardous
chemicals in laboratories poses a
significant risk of material health
impairment, fn the absence of the safe
work practices and other provisions of
this standard. Therefore, the provisions
of this standard are reasonably .
necessary to reduce or eliminate that
significant risk.

OSHA solicited comment on the
arguments it presented regarding risk
determination in the proposed standard.
Two comments were received.

Thomas Evans, Director of Safety and
Environmental Hesith for Monsanto (Ex.
638} concurred with OSHA's position
that risk determinations in laboratories
must consider the nature of the
laboratory work and reflect the variety
of materials and operations associated
with & typical laboratory.

Standard Qil presented an opposing
view: :

With respect 1o the bases for the significant
tink finding, Standard Oil believes that (a) the
referenced disease and mortality rate studies
are non-conclusive, (b) the mere presence of
an OSHA regulated chemical substance in
tha laboratory should not be used to
designate or imply an unsafe workplace and
{¢) safe work practices are both needed and
used to control employee exposure to
chemical substances, but it is inappropriate
for OSHA to use this as a basis for their
finding of significant riak.

With regerd to case reports of adverse
health effects. there is absolutely no
demonstration that the proposed
requirements would have been pecessary to

avoid such eftects. Comphance with the
general industry standards should be
suffficient so that any residual risk is
insignificant * * * (8-42Z)

In the case of this latter submission.
OSHA believes that the commenter did
not fully consider the guidance indicated
int the berzene dedision for establishing
a finding of significant risk.

In accordance with the Court's ruling,
OSHA feels that it has in fact presentad-
the “best available evidence” of the
risks associated with laboratory
operations. As the Standard Qil
comment pointed oat. the studies cited
in the preamble to the proposed
standard on long term health effects of
exposure to toxic substances in
laboratories (Ex. 7-3 through Ex. 7=7)
were not conclusive. However, OSHA
believes that the result of the studies
indicate that the increase in mortality
rates among chemists is partially

" attributable to work in chen;ica!

laboratories.

OSHA agrees with the Standard Ofl
comment insofar gs it states that the
mere presence of an OSHA regulated
substance in a laboratory should not
designate it as an unsafe workplace. The
point intended (at 51 FR 26665) was that
laboratories commonly use OSHA
regulated substances for many of which
a finding of significant risk has been
clearly established. The use of such-
substances in the laboratory, in the
absence of protective measures,
including those required by OSHAs -
current standards, increases the risk of
material health impairment.

OSHA's objective in this standard is
to reduce the significant risk by at least
as much as do its current health
standards but in a manner which is
more appropriate and cost effective for
laboratories. Laboratory operations
involve a greater variety of potential
hazards than do most workplaces.
Hence, effective employee protection
requires precautions and work practices’
not usually found in other work
envirunments.

Since OSHA's health standards are
designed primarily to control exposures
to 8 single substance that is used
constantly and usually in large
quantities, they do not adequately
address the risk associated with the use
of multiple hazardous substanres as is
typically the case in the laboratory
workplace. Because of the multiple
chemicals used by laboratories, OSHA
is unable to develop a traditional type of
quantitative risk assessment However,
OSHA believes that anecdotal
information such as that cited in the
preambile to the proposed standard
demenstrates that hazardous situations,




3308

Fedaral Register / Val. 55, No.-21 / ‘Wednesday, January: 31, 1990 JlII|l Rules .and Regulations

and thus potentially significant risks,
can exist in laboratories. In many of
these cases, OSHA believes that the
need jor employee protection such as
that afforded by the final laboratory
standard is clearly evident.

OSHA therefore concludes that a
significant risk exists in laboratories -
that do not implement work practices
and procedures which are at least as
effective as those prescribed by this
final Jaboratory standard. -

IV. Summary of the Regulatory Impact
Assessment, Regulatory Flexibility |
Assessment,” mdi‘.nmnmenhl lmpacl
Asscssment

Executive Order 12291 (46 FR 13197,
February19, 1981) requires that a
regulatory analysis be conducted for
any rule having major economic
consequences on the national economy,
individual industries, geographical.
regions, or levels of government. In
addition. the Regulatory Flexibility Act
of 1980 (Pub. L. 96-353, 63 Stat. 1164 (5
U.S.C. 601 et seq.]) requires the
Occupational Safety and Health
Administration (OSHA) to determine
whether a new regulation will have a
significant economic impacton a -
substantial pumber of small entities.

Consistent with these requirements,
QSHA bas prepared a Regulatory- .

Impact and Regulatory Flexibility -
Assessment for the standard to control
occupational exposures to-hazardous:
chemicals in laboratories. This
assessment includes a profile-of the
universe to be covered by the standard,
an estimate of the costs of compliance
with both the existing health standards
applicable to laboratories and this
standard, assessment of the economic .
and technological feasibility of the new
standard, and an estimate of the -

potential benefits expected to accrue to '

laboratory employees.
The Secretary has determined that :
this action would not be a “major rule”

-as defined by sectian 1(b) of Executive

Order 12291 as it will not have an-
annual effect on the economy of $100-
million or more, cause major increases
in casts or prices, or have any other
significant adverse effects. OSHA has.
also determined that this action will not
have a significant adverse impsct ona
substantial number of small entities as
gegned by the Regulatory Flexibility

Summary of Industry Profile end Costs
The rul record indicates that
the Laboafory Standard could:

.potentially affect §34,000 employeesm

34.214 laboratories. Laboratories that

‘would fall within the scope of this -

standard can be classified generally as
industrial, clinical, and academic.
Within these major categories,
subcategories have been established for-
the purpose of determining potential
impacts. In this industrial sectot, there
are approximately 10,000 captive
research and development (R&D) and
testing labs, and 2.500 independent labs -
in the industrial category. Of the clinical.
labs, there are about 7,200 in hospitals,
and 7,600 independent labs. In the

. ‘academic sector, there are about 1,200

labs in private post secondary schools,
5,600 in private secondary schools, and

. Z14 in private professional schools.

-hes examined the annualized
costs (in 1987 dollars) of compliance for
the Laboratory Standard, and for
comparison, the costs that would exist if
laboratories remained covered under the
General Industry health standards.

These costs were estimated for all
affected laboratory categories and were
calculated from a baseline of current
compliance Jevels. These estimates are
displayed in Tables I and I[I. Costs are
broken out for each lab sector and by

- the standard's provisions, such as the

development.of Chemical Hygiene
Plans, employee training, personal .
monitoring, medical surveillance, and :

pmtactxve clethmg.

- .
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"OSHA estimates that the total
annualized costs would be $23.1 million
under the current General Industry
Standards compared to $15.0 million for
the Laboratory Standard. Such costs
would not adversely affect the
competitive status of the entities in any
of the laboratory categories.

Summary of Benefits

The new standard differs from many
OSHA health standards in that it does
not establish new exposure limits, but
sets other performance provisions
designed to protect laboratory workers
from potential hazards in their work
environment. By permitting a greater
degree of flexibility to laboratories in
developing and implementing employee
safety and health programs, OSHA
expects benefits to result from increased
worker awareness of potential risks,
improved work practices, appropriate
use of existing personal protective
equipment and greater use of
engineering controls. Given the
flexibility to design and implement
innovative measures to reduce employee
exposure to hazardous substances.
employers alsc will reap rewards in
terms of lower insurance premiums,
lower property damage costs. lower
turnover costs, less absenteeism and, in
general, increased productivity. Finally,
the potential decrease in acute and
chronic health problems will result in
overall benefits to society through the
associated reduction in medical and
productivity costs.

A substantial amount of evidence in
this record indicates that laboratory’ -
workers are at risk to serious and even
life threatening occupational hazards.
Several companies with good work
practice . however, indicated
that these hazards can be overcome
through sound safety practices, and
submitted evidence of the magnitude of
the benefits to be attained from this
standard [Ex. 3-16. Ex. 3-24. Ex. 3-197,
Ex. 42). These companies reported
actident rates 30 to 80 percent below the
industry average. OSHA estimates that
the benefits resulting frem this standard
include reductions in non-lost workday
cases. lost workday cases, chronic
disabling illinesses, and chemical source
workplace cancers. It is projected that
implementation of the standards will
result in at least a 10 percent reduction
in chemical-related ilinesses and
injuries in laboratories. Although precise
estimates of current chemically related
injury and illness rates in laboratories
are not available, OSHA, estimates that
the Laboratory Standard will prevent -
235 of these non-lost workday cases, 82
lost workday cases. 60 chronic disabling
illnesses, and 40 cancers annually. In

addition. other benefits may be realized .

since improved work practices may
prevent accidents or other incidents not
directly attributable to & chemical’
source.

Tecb{ro!ogical Feosibility

OSHA has determiped that the
Laboratory-Standard is technologically
feasible. Its primary emphasis is on
administrative controls necessary to
protect workers from overexposure to
hazardous substances in laboratories.
Engineering controls such as fume
hoods, vacuum systems and glove
boxes. which are necessary to limit
chemical exposures, are considered
conventional technology in this industry.
This technology is commonly known
and currently can be found in nearly all
laboratories. '

Regulatory Flexibility Assessment

QOSHA has attempted to evaluate the
expected cost of compliance for small
entities. However, since a majority of
labs are captive of larger establishments
and Erms, it was not possible to
determyine the precise impact on all
small entities. For those laboratories
which are part of for-profit enterprises,
the cost of the standard is estimated to
be less than 0.03 percent of annual
revenues.

The relatively small compliance costs
associated with this standard are not
expected to alter small firms investment
plans, or be especially burdensome to
small firtns. Indeed. small firms will gain
substantial cost savings as a result of
the new exemption from general
industry standards.

Environmental Impact Assessment

As required by the National
Environmental Policy Act (NEPA) of
1969 (42 US.C. 4321 et segq.), OSHA has
reviewed the new standard and bas
determined that there will be no
significant environmental impacts as a
result of the action. The standard
focuses on reducing worker risk by
means of work practices and procedures
and therefore is not anticipated to
adversely affect ambient air quality,
water quality. solid waste, or land or
energy use.

V. Summary of Major Differences
Between the Proposed and Final
Standard

Certain provisions have been
modified in the final standard to reflect
comments submitted in response to the
proposed standard. The following
discussion summarizes the major
changes.

The title of the final standard. -
“Occupational Exposures 4o Hazardous

Chemicals in Laboratories™ has been
cbanged from “Occupational Exposures
to Toxic Substances” as in the proposal

" The reason for this change, discussed in

greater detail later in this preamble,
resulted from the persuasive comments
which called for consistency. to the
extent possible, between the final
laboratory standard and OSHA's
Hazard Communication Standard

(HCS). Thus. the term hazardous
chemical as used in HCS, and as it
relates to the definition of health hazard,
has been included in this final standard.

In the preamble to the proposed
standard, OSHA proposed to exempt *
certain laboratories (dental, veterinary
end group medical practices) from
coverage by the standard. The final
standard does not provide for
categorical exemption. but instead
requires that determination of whether .
the laboratory standard applies be made
on the basis of the definition of
“laboratory scale” and “laboratory use.™

Under the proposal, the laboratory
standard would have superseded all
substance specific health standards with
the exception of the permissible
exposure limits in subpart Z There are.
however, instances where the final
laberatory standard will not preempt the
substance-specific standard in any case.
For example, the use of formaldebyde in
histology. pathology and anatomy
laboratories will remain under the-
Formaldehyde Standard {29 CFR
1910.1048) as directed by that standard.
All other laboratory uses of
formaldehyde will be covered by this
final standard.

As in the proposed standard, the final
standard requires amployers to develop
and implement a Chemical Hygiene Plan
{CHP). The CHF sets forth work
practices and procedures to protect
employees from health hazards in that
particular workplace. The final standard
responds to the recognized need for
congistency in terms used in OSHA
standards and further clarifies when a
CHP must be impiemented.

The proposed standard required '
employers to include in the CHP. special
measures for handling carcinogens. |

This final rule, however. modifies the
carcinogen definition and the obligatory
action so that special provisions must be
explicitly considered by the employer,
but need only be impiemented when the
employer deems them appropriate on
the basis of the specific conditions
existing in his/her laboratory. Morevver,
the term, “carcinogen” has been
replaced by “select carcinogen” which
covers a narrower range of substances
{see discussion below. paragraph (b} of
this preamble). In addition. because it
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wa: :iated out in the record that other
sut- croes such as reproductive toxing
an. . -ely toxic chemicals also pose
sev: -: _.gzards, the final sTandard also
rec.. v - that the same gpecial

prce - .ons as for select carcinogens be
con=:aered by the employer in the
Chemical Hygiene Plan.

The proposed standard required that
carcinogens be handled in a regulated
arez The final standard provides for the
handiing of select carcinogens where
appropriate in a “designated™ area, a
term which i less restrictive and more
appropriate for laboratory operations
- than the regulated area as defined in
other OSHA standards.

Training and information provisions
of OSHA's Hazard Communication
Standard have been incorporated in the
final rule so as to include physical
hazards in the employer’s training
program as well as provide explicit
training on health hazards involved.

The medical coverage afforded
employees by the final standard has
been revised in accord with substantial
comment received. Medical attention is
provided by this standard under the
following circumstances: (1) Whenever
an employee develops signs or
sympioms associated with exposure to
bazardous chemical: (2} in the event of
an occurrence such as a leak, spill or
explosion resulting in the likelihood of a
significant exposure; or (3) whenever an
action level {or in the absence of an
sction level, the PEL) for an OSHA
regulated substance for which there are
exposure monitoring or medical
surveillance requirements is routinely
exceeded. In this case the medical
provisions of the standard must be
complied with until the exposures are
reduced below the action level

In addition. when there is reason to
believe that an action level is routinely
exceeded, monitoring must be utilized to
determine if that is the case.

VL Summary of Issues and Explanation
of Provisions of the Final Standard

The rvlemaking record on which this
final standard is based overwhelmingly
supports the approach taken by the
Agency in its proposed standard (51 FR
26660) to control occupational exposures
to toxic substances in laboratories. Of
the 129 written comments submitted in
response to the proposal, 57 addressed
the need for a separate standard for
laboratories. Approximately 91% [52) of
these 57 comments supported the need
for the standard and agreed with
OSHA's approach. (See, for example,
Exs. 8-1, 8-14, 8-19, 3-23, 8-25, 8-32, 8-
40, 8-64, and 8-74.) General acceptance
of the concept notwithstanding. there
were objections, concerns and

recommendations related to certain
aspects of the proposed standard. Most
of these issues were related to specific
provisions and are detailed in the
paragraph-by-paragraph explanation of
the final standard presented below.

The comments, however, raised other
issues that also warrant further
discussion and explanation. One such
issue is the perception that the proposed
standard was duplicative in certain
respects to OSHA's Hazard
Communication Standard. See, for
example, Exs. 8-52, -85, 8-88, and 5~
114. ,

In considering the two standards, it is
important to note the objectives of each.
The Hazard Communication Standard is
designed to ensure that employees are
apprised of the hazards associated with
chemicals in their workplace so that
they may make informed judgments
regarding the necessary precautions to
protect themselves. The final laboratory
standard. on the other hand, requires
that employers develop a
comprehensive plan to implement those
practices that safety and health experts
have accepted as effective in minimizing
laboratory employee exposures to
hazardous chemicals. These practices, if
followed. obviate the need to comply
with the specific provisions of OSHA"s
health standards except in certain
instances. See the discussion of scope
and application (paragraph a).

Faragraph fa). Scope and Application

Preemption by Other OSHA Hea!th
Standards

As in the proposal, the final rule
provides that any substance specific
standard can require coverage to remain
under that standard rather than under
the iaboratory standard The preemption
issue was raised in the rulemaking
proceedings for benzene and
formaldehyde a3 well as in comments to
the proposed laboratory standard.

Dr. Emmett Barkley of the Nationa!
Institutes of Health stated:

Clarification is required as to whether the
laboratory standard should preempt a
substance specific standard if the chemical in
question is used in an ancillary process. and
not directly a part of the research protocol
itself (e.g. a test substance. reagent,
intermediate product, etc.]. even if the use of
this material meets all of the criteria set forth
in the definition of “laboratory use of toxic
substances”. {Ex. 8-58]}.

NIOSH further stated:

It is important to very clearly state in the
final atandard that compliance with this
standard does not alleviste compliance with
more specific standards promulgated by
OSHA (e.g. ethylene oxide and its use for
non-research purposes) (Ex. 8-23)

It bas always been OSHA's intention
that in the absence of a statement of
preemption in a substance specific
standard, the determination of whether
the laboratory standard applies must be
dependent on both “laboratory nse™ and
“laboratory scale” criteria. Therefore, if
these criteria are met, then this
laboratcry standard applies. The NIOSH
comment specifically addressed
ethylene oxide which is widely used as
a sterilant. Since the ethylene oxide
standard {29 CFR 1910.1047) did not
expressly preclude its preemption by the
laboratory standard, and even though
used as a sterilant and not part of an

" experiment, the use of ethylene oxide in

a laboratory will be covered by this
standard, provided the use conforms to
the “laboratory scale™ and “laboratory
use” definitions.

OSHA believes that adequate
protection is provided by this standard
in the case of ethylene oxide.

In the preamble to the benzene
standard (29 CFR 1910.1028), OSHA
discussed whether users of benzene in
laboratories would be required to
comply with the benzene standard or
the laboratory standard (52 FR 34528).
OSHA stated that it wonld give
additional consideration to this issue in
the context of the laboratory standard
rulemaking. Three commenters to the
proposed laboratory standard felt that'
the benzene standard should not be
preempted by the laboratory standard.
Air Products and Chemicals Inc. (Ex. 8-
18) stated that, *When and if specific
requirements regarding benzene are
adopted for workplace exposure they
should be added to an appropriate
section of 1910 and not be buried in
§ 1910.1450." Exxon Company {Ex. 8-35)
agreed, saying. “If exposure is such that
it meets the criteria of the benzene
standard, then those workers would be
covered by the benzene standard ™
Miles Laboratories (Ex. 8-091}, too,
regarded coverage under the benzene
standard to be most appropriate, stating,
“Medical surveillance for specific
chemicsls of increased risk should
probably be handled the
General Industry Standards.” Several
others disagreed (Exs. 8~19, 8-36. 8-85,
8-66. 8-107, 8112, and 10-1),
maintaining that no single substance
should have special provisions. OSHA
believes that under this final rule it has
satigfied the real concerns of both zets
of commenters.

Under the laboratory standard.
routine exposure above an action level
will require the same exposure
monitoring and medical surveillance
provisions as in the relevant substance
specific standard, in this case benzene,
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Therefore,.by preempting the benzene
standard. this Iaboratory standard is
providing more appropriate coverage for
laboratories while continuing to provide
full protection consistent with employee
health and safety. -

When the formaldehyde standard (29
CFR 1910.1048) was promulgated in
December, 1987, it stated (52 FR at
46246) that formaldehyde use in
histology. pathology and human or
animal anatomy laboratories will
continue to be covered by the
formaldehyde standard rather than the
laboratory standard. The preamble
further notes {52 FR at 46246) that
formaldehyde exposures in other types
of laboratories will be considered in the
rulemaking for the laboratory standard.
No comments were received in the
record of the proposed laboratory
standard regarding the specific caverage
of formaldehyde. In the absence of any
comments. OSHA sees no reason why
laboratories. other than histology.
patholagy and anatomy laboratories,
which use formaldehyde should not be
covered by this laboratory standard.

OSHA believes that, with this
laboratory standard in place, future
rulemakings covering specific
substances will have criteria by which
to decide whether laboratories will more
appropriately be covered by the
standard being promuigated or the
laboratory standard. Itis not OSHA's
intention to add requirements which do
nothing to protect the health of workers.
In order to further clarify the application
of this standard. OSHA has added a
new paragraph (a){3) concerning scope
and application. Paragraph (a)(3) states
that this standard will not apply where
the only laboratory use of a hazardous
chemical provides no potential for
employee exposure.

Facilities

At the time OSHA began work on this
standard a major problem was that of
trying to define a laboratory. There are
many facilities which are referred to as
“laboratories” but which clearly shouid
remain covered by other OSHA
standards and not by this one. It is
important to consider the genesis of this
rulemaking to clarify this issue. As the
background discussion in section IV
points out, the purpose of promulgating
a laboratory standard was to provide a
standard appropriate for situations in
which small quantities of multiple
chemicals would be used—each. for the
most part. for 8 relatively brief time
duration. In trying to address this
situation in the proposal. QSHA
developed definitions for “laboeratory
scale” and "laboratory use” 8o as to
focus on the conditions of the workplace

rather than on the word “labaratory™
itself. It was felt that it would be
impossible to consider and categorize
every establishment, or even every type
of establishment. that regarded itself as
a laboratory without clarifying criteria,
and that a suitable course was to
establish coverage in terms of the
“laboratory scale” and “laboratory use”
definitions to determine on the basis of
a facility's specdific activities and
circumstances of exposure whether it
was more appropriate to require
compliance with the provisions of this
laboratory standard or the provisions of
standards covering the specific
substances involved. That is to say,
each facility would be judged on
whether it met the eriteria for the
definitions of “laboratory scale” and
“laboratory use.” However, in preparing
the proposal, it was necessary to
identify categories of laboratories for
purposes of analysis. Among the
categories considered were veterinary
and dental laboratories and those
associated with group medical practices.
OSHA proposed to exempt these
facilities from coverage under the
laboratory standard based on
infortmation then available (see 51 FR at
26672). In addition to comments received
pertaining to the proposed exemptions.
comment was also received regarding, in
particalar, whether or not facilities such
as quality control laboratories and
certain pilot plants should be covered
by this standard,

Exemption of any laboratories was
opposed by Dr. Danie] Teitelbaum of the
Denver Clinic (Tr. 45). Dr. Jay Young.
chemical consultant (Tr. 72-73). Dr. W.
Emmett Barkley of the National
Institutes of Health {Tr. 114), Mr. Frank
Grimes of the United Steel Workers (Tr.

"284) and Dr. Gerald Hoeltge of the

American Society of Clinical
Pathologists/College of American
Pathologists (Ex. 43). The basic position
of all these commenters was that the
degree of protection afforded to an
employee should not depend upon an
arbitrary classification of the particula®
laboratory. OSHA agrees with this
argument in principle, but other
comments brought out that there are
other relevant factors. Marcia Brody
representing the American Vetetinary
Medical Association (Ex. 41) pointed out
that veterinary “laboratories” were not
really laboratories in the intended sense
of this standard—that only minute
quantities of substances in commercially
prepared kits are used and that, in most
cases. no chemical reagents were nsed
at sll. Supporting these comments were
those of Dr. Cleveland Brown. & ~
practicing veterinarian {Tr. 270} who

stated that most detailed work is sent
out to the larger diagnostic laboratories.
Nevertheless, Dr. Emmett Barkiey (Tr.
118) testified that. in NIH veterinary
laboratories, chemical solvents,
anesthetic gases and medications and
drugs which represent toxic hazards to
emplovees are all used. It is apparent to
OSHA that the term. *‘veterinary
laboratory™ includes a wide range of
different scales of operations and that
this variation must be recognized in
determining where this standard
applies.

Mr. Norman Steere of Norman V.
Steere Associates, and Dr. Alan Todd of
Stewart-Todd Associates, Inc. (Tr. 143~
142) pointed out that a similar situation
axists in medical laboratories, with
potential exposure conditions varying
significantly between various size group
practices, large diagnostic laboratories
and hospital laboratories. It therefore
seems clear that grouping all such
facilities under one designation would
be inappropriat® and that blanket
exemptions for such designations, as
proposed by OSHA. are consequently
also inappropriate.

Considerable comment was also
devoted to whether “pilot plant
laboratories” and “quality control
laboratories™ should be covered by this
standard or by other General Industry

‘standards. (Exs. 8-23, 8«24, 8=25, 841,

8-44. 8~45, 546, 8~89. 8-73. 879, B-092, =~
a3, 8-96, 5~100, 8-107, 8-110, 10-6. Tr.
95-96, Tr. 253, Tr. 417=420, Tr. 435 and
Tr. 440). Arguments were presented for
both positions. However, once again,
great variation exists from one to
another such facility. It is important to
remember that one of the reasons for
this standard is to eliminate
inappropriate requirements such as
monitoring in workplaces which are
characterized by conditions where very
small quantities of frequently changing
substances are used. But where the
quantities are not smail and where the
substance in question is usually present.
it is entirely appropriate to moniter and,
in such cases, employee health and
safety is better served by complying
with the requirements of the appropriate
OSHA substance specific standard.

The record amplifies the inherent
difficulties in attempting to classify
facilities on the basis of what label is
placed on a particular “laboratory”, i.e.
“quality control”, “group medical
practice”, “pilot plant,” for example.
Therefore, OSHA believes that
judgments about specific categories
cannot be made on the basis of the label
placed on that category and that
categorical exemptions as were made in
the proposal are not appropriate.
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in general, pilet plant operations are
typically closely connected with
production processes. Such operations
would fall outside the scope of the
standard because they fail to meet the
“laboratory use” definition which
preciudes laboratory procedures that
are part of a production process or in
any way simulate a production process.
However, the rulemaking record
suggests that, in some cases, pilot plant
operations are an integral part of a
research function (see Tr. 453454}, For
example, as pointed out by Mr. Ron
Larson of Exxon Research and
Engineering Company, the pilot unit may
consist of several small bench
operations which are combined for the
pirpose of evaluating a particular effect.
The operations do not always proceed
to sroduction but may remain part of the
reszarch activity. In these instances. if
the :liot plant operation meets all other
critesia for laboratory use and
aboratery scale, it would indeed be
wihin the scope of the standard.
Therefore, although most pilot plants
wouid not likely meet the required
triteria for coverage under the
Labaratory Standard, there are some
whict do and thus a blanket exemption
far >iiot plants is inappropriate.

£ zaijarly, most quality control
laboratories are not expected to meet
the qualification for coverage under the
Laboratory Standard. Quality control
laborataries are usyally adjuncts of
Production operatians which typically
perform repetitive procedures for the
putpose of assuring reliability of a
product or a process. However, as with
pilot plants, there will be exceptions,
and where quality control laboratories
meet the criteria of the definitions for
“laboratory scale™ and “laboratory use,”
they will be required to comply with this
standard.

It is OSHA's position that the
determination, in general, of what
facilities are covered must be made
specifically on the basis of the
definitions of “laboratory scale” and
“laboratory use”; OSHA believes that
these factors represent the appropriate
criteria for describing the conditions and
health hazards which make this
regulatory action appropriate. Some
commenters believed that these
definitions should be amended so that
their facilities would be covered. (Exs. .
820, 8=46, 889, 8-73, and. 8-118). Others
felt the definitions should be amended
so0 they would not be covered. (Exs. §-42
and 8-44).

These comments in themselves give
testimony to the fact that the criteria
contained in the definitions are in most
cases sufficiently clear to provide

substantial guidance as to wliether a
facility is considered to be covered by
this standard or whether it is covered by
other health standards in subpart Z.

An additional issue that was raised in
the comments and hearing concerned -
the need to implement a Chemical
Hygiene Plan when exposures are
always minimal and involve substances
which are of moderate or low toxicity.
(See Exs. 8-79, 8-83, 10~10 and Tr. 417-
418). OSHA believes that, in such cases,
the standard is appropriate and
reasonable because of the flexibility of
the Chemical Hygiene Plan requirement.
Minimal exposures to chemicals of low
toxicity will require a simpier Chemical
Hygiene Plan because the standard,
while requiring that specific
considerations be addressed, leaves it to
the employer to specify how. Therefore,
the employer is able to address the
required considerations in a manner
appropriate to the substances and
conditions in the specific labaratory.

Chemicals

Reference was made in the proposed
standard to the term “toxic substance™
for the purpose of demonstrating when
the Chemical Hygiene Plan, which
outlined work practices ard procedures
to be taken to protect employees, was to
be implemented. The term “toxic
substance” was defined a3 any
substance in 29 CFR part 1910, subpart Z
as well as substances determined to be
carcinogens or potential carcinogens by
IARC or NTP. However, once instituted,
the work practices and procedures
which the CHP specified were expected
to be sufficient to provide protection
from all toxic or hazardous substances
regardless of whether they were
included in the “floor” of toxic
substances specified by the toxic
substance definition. As noted in the
preamble to the proposed standard, (see
51 FR 286871) .

* * * [Thhe impact of the standard is
potentially broad since most iaboratories

* woyld handle at least one substance which

falls under ome of the two categories and
would therefore be required to implement
work practices which would serve as
effective protection againat substances nol
explicitly covered by the standard but which
may be potentially

In the final standard, the term
“hazardous chemical” is used in liev of
“toxic substance.” The reason for this
action ig explained in greater detail later
in this discussion.

Early in the rulemaking activities for
this standard, OSHA's information
indicated some important factors to be
considered in developing a standard for
laboratories: (1) The implementation of
carefully designed work practices and

appropriate training are key to effective
workers protection; (2) the diversity-of
laboratory operations would best be
addressed by using a performance
approach in which appropriate work
practices and procedures are
determined by the employer; and (3)
compliance with gocd laborstory
practices, accepted by safety and health
experts as effective, would obviate the
need to comply with specific
requirements prescribed in OSHA's
substance specific health standards for
maintaining PELs, ‘
Accordingly. on the basis of this

. information, OSHA proposed that -

employers develop a Chemical Hygiene
Plan as a mechanism to provide
employee protection regarding
substances regulated by OSHA as well
as other potentially hazardous
chemicals used in the laboratory.
However, considering the mumber of
comments which expressed an opinion
regarding which substances the
standard should address, it became
obvious that the intended purpose of the
Chemical Hygiene Plan, outlined in the
proposal, was not clearly conveyed.

Many commenters urged OSHA to
expand the definition to include more
substances, increasing employee
protection from exposure to a greater
number of barmiful substances used in
laboratories. Various suggestions were
made on how OSHA shonld expand the
scope of substances to be covered.
Commenters (Exs. 8~15, 8-20, 8-22, §-25
and 8-97) specibically recommended that
the toxic substance definition at least
include the ACGIH ILV list. For
example, Kent R. Weber of . T. Baker
Chemical Company stated:

The proposed rule uses OSHA PEL
requirements to trigger the activation of this
standard. Because the PEL's can only be
updated by a lengthy rulemaking process,

* = ACGIH TLV's are a better and more up-
to-date lList of standards. Use of ACGIH limits
provides workers with the benefit of more
current information and is more sensitive to
the dynamic process of science as hazard
investigations are carried out. As the
preambie 1o the proposed rule indicates, anly
violations of the OSHA PEL standards would
result in a citation. so use of ACGIH TLV's
should not pase a regulatory burden on labs.
{Ex. 8-87).

A similar view regarding the
limitation of the proposed toxic
substance definition was presented in
the testimony of Dr. Alan Todd.
Director, Industrial Hygiene for Stewari-
Todd Associates, Inc. and expert OSHA
witness:

-We concur with adding * * * the
professional, uvpdated guidelines incorporated
m the ACGIH TLV's * * * I suggest that
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others, such as the ATHA. meaning the
American Industrial Hygiene Association,
Workplace Environmental Exposure Levels
along with some of the NTOSH criteria. where
thete is no OSHA PEL be incorporated by
regerence to supplement the PELa * * ~ {Tr.
g1).

Other participants in the rulemaking
proceedings suggested that the scope of
substances covered by the laboratory
standard should be consistent with that
of the Hazard Communication Standard
(& 1910.1200). Testifying as an expert
OSHA witness, Dr. Jay A. Young. a
chemical consultant, offered the
following recommendation:

* * * The substitution of the tern:
“hazardous chemical” as defined in the |
hazard communication standard for the term
“toxic substance™ as defined by the proposal
will substanhally increase the effectiveness
of the proposed rule in preventing exposures
to substances that are toxic but not now
included in subpart 7 nor in the IARC or NIP
carcinogen lists. There are only a few
hundred chemicals that are toxic included in
subpart Z and the carcinogen lists; there are
thoosands of other chemicals that are toxic and
that are also used in laboratories and which
should be included in the purview of the
proposed rule. A few of these taken at
random from a current laboratory supplier
catalogue will illustrate my point. All of the
following are toxic. None are included within
the presently propesed rule * * * Hazardous
chemicals such as vanadates: selected
bismuth compounds: acetyl halides and
derivatives; hydroxylamine hydrochloride:
selected indium compounds, perchloric acid
and selected derivatives; phosphorous
oxychioride; phosphorous (I0) and (V)
balides: sulfurous acid; sulfury! halides (in
addition to the Suoride): selected tewramethyl
ammonium derivatives * * ~

To reduce the risk of harm in chemical
laboratory work. chemicals such as the above
should be included. just as they already are
included under the hazard communication
regulation (Tr. 70-71).

Consistency between HCS and the
final Jaboratory standard in terms of
substances covered was also
recommended by Dr. Frank R. Ciofalo
on behalf of Cal/OSHA:

The term “toxic substances for
laboratories™ will get confused with
“hazardous substances™ for HCS as well as
the specific definition of “toxic™ and “highly
toxic™ in HCS. Therefore. the exact
terminology should be transported to the
CHP.” (Ex. 8-28).

Similarly, David Chawes, Senior
Industrial Hygienist for the Ecova
Corporation commented:

“The definition of toxic substances
proposed is at variance with the existing
OSHA definition of toxic substances used in
the Chemical Hazard Communication
Standard. This variance is unacceptable,
because many institutions and employers
with laboratories have aiready adopted the

Hazard Communication defintition * * * To
introduce & new definition of “toxic™ * * *
would be counter-productive and would
result in employee and employer confusion.
{Ex. 8-34).

Although the majority of participants
supported the need to expand the scope
of substances covered. there were.
however, some commenters who
opposed coverage beyond OSHA
regulated substances. For example, the
written submissions of Exxon Company
U.S.A. (Ex. 8-35) and Monsanto {(Ex. &
36) shared the concern expressed by
Hoffman-LaRoche who stated.

* = * [W]e believe that coverage by this
standard should be limited to substances for
which there is an OSHA PEL There are
several difficulties in including the ACGIH
TLV standards; it would give them a pseudo-
regulatory status: * * * we atrongly wge that
before ACGIH TLVs are even suggested as
~guidelines.” they be published as proposed
additions to OSHA's list of PELs with an
oppertunity for comment (Hoffmann-La
Roche Inc., Ex 8-111).

In response to these latter comments,
OSHA would like to reiterate the
grguement it made in the preamble to
the proposed standard regarding the
appropriateness of including under the
scope of the standard substances
determined to be carcinogenic by IARC
or NTP. As stated at {51 FR 26665):

OSHA determined in the Hazard
Communication Standard that it was
appropriate to require certain procedural
provisions for substances for which OSHA
had not set an exposure limit and that this
type of provision was much lesser in scope
than setting an expasure limit and that the
appropriate legal analysis was the discussion
by the Supreme Court of “backstop”
provisions in Industrial Union Dept. v.
American Petroleum Institute. (See the
discussion at 48 FR 53296-8, 53321 and at 448
US 697.858)° " "

OSHA believes that this reasoning is
equally appropriate (inclusion of
substances for which there is no PEL)
for tl;:&urpoaes and intent of this

stan

This standard was designed expressly
for laboratories to address the unique
exposure conditions under which work:
is performed and to protect employees
from adverse health effects that may
result from their work in laboratories
regardless of what toxic and hazardous
substances are used. In contrast to those
who argued that OSHA's authority with
respect to the protection of laboratory
waorkers should be restricted to OSHA
regulated substances, OSHA believes
that any standard of this nature which
does not include consideration of all
potentially hazardous chemicals would
not be an appropriate solution to
providing the desired level of employee
protection. This standard sets no

exposure limits or threshold limit values.
However, because substances which are
involved in laboratory use are
acknowledged to produce adverse
health effects which could resultin
significant risk, then certainly protective
measures are appropriate.

Supporting the concept of an all
inclusive standard, the Chemical
Marnufacturers Association (CMA)
suggested that a standard which applied
only to PEL substances would be less

_protective-than one which applied toa

broad range of hazardous substances
whether regulated or not. As George.
Stout, representing CMA, concluded in
his testimony:

The current PELs have little impact on the
total exposure hazard of most laboratories.
The overwhelming number of materials
handled in laboratories have no PELs. Often
the toxicity information is scanty or non-
existent. A performance-oriented good
laboratory practices approach helps reduce
risk for both regulated and unregulated
materials. (Tr. 251).

OSHA agrees with the argumetits
submitted to the record which suggested
that where feasible there should be
consistency in jts standards so as to
eliminate confusion with respect to
compliance and ensure the greatest
measure of employee protection. Such is
the case with the final laboratory
standard. Laboratories in the
manufacturing sector, as well as other
laboratories as a result of the expansion
of scope of the Hazard Communication
Standard (52 FR 31852, August 24, 1957},
are covered by certain provisions of that’
standard. The term hazardous chemical.
is used in the Hazard Communication
Standard. To introduce a new term,
“toxic substances,” which lists fewer
chemicals regarded as hazardous to
laboratory workers could create
confusion. (See, for example. Exs. 8-28
and 8-34).

In view of the comments submitted
and the recognized need for consistency,
OSHA has decided to incorporate the
term hazardous chemical into this final
standard. However, the use of this
definition makes no change in the intent-
evinced in the preamble to the proposed
standard. It should be recognizec ‘hat,
while appearing to enlarge the impact of
the standard. this action will actuaily
create little additional burden to
employers. The intent has always been
to mandate the implementation of an
overall Chemical Hygiene Plan for the
entire laboratory whenever any
substance included in the scope of the
standard was present. Therefore, any
substance regulated by OSHA would
automatically trigger the program for the
laboratory as a whole. Since very few
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laboratories will be free of all regulated
substances, most laboratories would
need to comply with this standard even
if the scope were Limited to such
substances. The expansion of the scope
to cover all “hazardous chemicals”
should add few workplaces 1o those
which will need to comply anyway. The
addition of the term hazardous chemical
will further clarify the fact that the
laboratory employer must offer
protection to all employees in all
laboratory work situations.

Inclusion of Safety Hazards

In a related matter, OSHA requested
comments and information on the
appropriateness of developing e vertical
standard for laboratories, covering both
safety and health hazards. Some
commenters (Exs. 8-20, 8-38, 8-70, 874,
8-75, 8-76, 6~108, 10-12 Tr. 47, Tr. 129,
Tr. 285, and Tr. 294) recommended that
OSHA include measures to protect
laboratory workers from additional
hazards such as biological, radiclogical
and physical hazards such as fire and
explosion. For example, the AFL-CIO
stated: .

* ¥ * Chemicals which pose health
hazards may also pose fire and explosion
hazards. Health hazards sre not limited to
taxic chemicals, but include biological agents
and physical agents like radiation. Any
standard designed to protect laboratory
workers should not make artificial
distinctions between toxic chemicals and
other agents and between health hazards and
safety hazards. Control measures should
consider the iaboratory environment as &
whole and respond to all hazards present.
‘The standard should be expanded to
Iprovide] comprehensive coverage of toxic
chemicals, biological and physical agents and
both health and safety hazards. (Ex. 8.75),

Mr. Chain Robbins, manager of Health
and Safety for International Technology
Laboratories, emphasized the need to
address physical hazards in this
standard. Mr. Robbing stated:

* * * It has been the experience in
International Technology Laboratories that
physical hazards bave been those which have
caunsed the most significant worker injuties
¥ * * We believe that any laboratory
standard for worker protection mst include
requirements for employers to address the
physical hazards identificatian and controls
necessary to prevent Josses. (Ex. 6-74).

Norman Steere, consultant on
laberatory safety, also urged OSHA to
include biological and physical hazards
under the standard. Mr. Steere stated:

= = * 1 believe that the proposed standard
should apply to all of the hazards
encountered in laboratory workplaces,
including physical and biological hazards

* * * Ahthough [ am personally unaware of
sny deaths that have resalted from
laboratory exposure to toxic chemicals, 1 do

know of several deaths that have occurred
from laboratory-acquired infections, and from
1aboratory fires or explosions, so I conciude
that to omit the physical and biological
hazards may be omitting 2 major portion of
the problem [Tr. 129).

Dr. Alan Ducatman of MIT advised
OSHA to complete the initiative that-it
had already begun and revise the
standard to incorporate protective
measures for other laboratory hazards
at a later dale. In response lt:uo a ques;i}o&
regarding his position on whether O
should include biohazards under the
proposed laboratory standard, Dr.
Ducatman replied:

1 think it's so important that this proposal
go through, that I would certainly be willing
to see it go through without that. But, ] would
like to see, eventually, biohazards wrapped
in. If not immediately, eventually, and that is
because as our institutions become more
technical, biology and chemistry are merging.
In fact, biology, chemistry, and physics are
merging. I think it is important that we try we
get the most universal standard that we can.

At this time, ] don't think you have to do
that I think you should make it a future goal.
{Tr. 183)

OSHA recognizes that laboratory
employees may be exposed to potential
hazards that are not addressed by this
standard. However, since the initial
emphasis for a separate laboratory
standard was directed toward the
inappropriateness of OHSA'S health
standards for labaratory work, the
record is not completely developed
regarding other facing
laboratory personnel. While this
standard exempts laboratories from
most provisions of subpart Z, other
subparts of 20 CFR 1910 which address
physical hazards remain in effect for
laboratories. For example, laboratories
and other general industry employers
must comply with subpart H which
pertains to hazardous materials and
includes regulations for compressed
gases and flammable and combustible
liquids and subpart G—Occupaticnal
Health and Environmental Control—
which contains regulations for noise
exposure and radiation.

Moreover, other comments indicated
that OSHA's safety standards which
coverphysical hazards do not present
the same type of compliance problems
for laboratories as do its health
standards. Such views expressed by
Exs. 8-9, 8-18, 8-19, 8-36, §-42 and 868
were similar to the following comment
submitted by Eastman Kodak Company:

We believe the rule. as proposed. should be
Fmited to reguiations of occupational
exposures to toxic substances in laboratories
and should not extend to cover other general
laboratory safety issues which are currently
addressed in other OSHA standards, such as
flammability, corrosivity. and explosivity.

Such hazards in laboratories are not
significantly different from those in general
industry, and attempts to mcorporate
protection against such hazards in this
proposed rule would delay arrd complicate
the development of appropriate Chemical
Hygiene Plans. (6-118).

(OSHA believes that the requirement’
for trairing on physical hazards, m
conjunction with current gafety
regulations. should improve effective
employee protection. Therefore,
although the final juboratory standard
does not dictate provisions for work
practices to protect employees from
potential physical hazards sssociated
with ckemicals used in their work areas,
it does require that such physical
hazards be addressed in the employer’s
training program. {See 29 CFR
1910.1450(f)(4)(B).}

Currently, OSHA has no regulations
which specifically address biological
hazards. However, the Agency has
issued a proposed rule entitled
“Occupational Exposure to Bloodbatne
Pathogens”™ {54 FR 23042, May 30. 1989).
When the Agency promulgates a final
standard on this subject, laboratory
workers would be included under its
coverage. Meanwhile, several guidelines
are available which make
recommendations pertaining to
biosafety for laboratoties. For example,
the Centers for Disease Control and the
National Institutes of Health have
jointly pablished “Biosafety in
Microbiological Laboratories.™ In
addition, the National Committee for
Clinical Lahoratory Standards has
recently issued a proposed guideline
entitled “Protection of Laboratory
Warkers from Infectious Disease
Transmitted by Blood and Tissue.”

Because of the aforemsntioned
considerations, inciuding the record
evidence, QSHA believes that the focus
of this final standard is appropriate and
addresses the most critical areas of need
with respect to laboratory worker
protection.

Paragraph (b) Defmitians‘

The proposed standard contained
definitions to facilitate interpretation of
its provisions and intent, Extensive
expldnation was provided in the
preamble for those definitions which
were unique to the proposed standard,
In the final standard, certain definitions
remain unchanged from the way they
were proposed since there was little or
no objection in the record regarding
their content or purpose.

The following terms are defined’
identically in the proposed and final
standard: “Assistant Secretary™,
“Chemical Hygiene Officer”,




Federal Register / Vol 55, No. 21 /{ Wednesday, january 31.1990 { Raules and Regulations 3315

“emergency’, " laboratory-type bood™,

and “protective laboratory practices and.

equipment.” The explanation for cértaia
of these terms is tepeated in this
discussion of definitions to assure that
their original intent is cleanly conveywsd
in the final standasd

The final standard retains the
proposed definitioa for **Chemical
Hygiene Officer.” As defined, the
“Chemical Hygiene Officer” is an
employee who is designated by the
employer, and who is qualified by
training ar experience. 1o provide
technical guidance in the development
and iroplementation of the employer's
Chemical Hygiene Plan. Uae of this term
is not intended to place any limitations
on the job title pr pasition description
which the designated individual shall

“hold within the employer's organization.

Consequently, the term “Chemical
Hygiene Officer™ may apply to another
job title provided that the designated
employee is technically competent 1o
fulfill the responsibilities of developing
and administering the employer's
Chemical Hygiene Plan.

As in the proposed standard. the term
"laboratory™ is broadly defined by
intention io the final standard. The basis
for this stapndard focuses on the
conditions of chemical usage commoaly
found in laberatonies and not on the
particular claxsification or category of
laboratory operations. Although certain
categories of laboratories bave been
mentioned for purposes of preparing
cost estimates, the determination of
which Iaboratories are covered by this
standard will be based on whether or
not conditions of “leboratory use” and
*laboratory scale” as defined in the
standard exist in the particalar
workplace.

As a result of changes 1o the proposed
standard. certain proposed definitions
were deleted in the final standard
because they were no longer relevant
“Closed system™ and “exposure
evaluation”, forexampie, are neither
referenced in the final standard nor
included in the final standard’'s
definitions.

In some cases definitions have besn’
substituted for the proposed terms and
in other cases definitions have been
added or amended for clarificatian. For
example. the term “bazardous chemical”
substitutes for “toxic substance™ defined
in the pruposed standard. The term
“hazardous chemical™ used in this final
rule relies on the definition of “health
hazard™ found in the OSHA Hazanrd
Communication Standard. As discussed
in the scope and application section
above. commenters urged OSHA to
maintain consistency in terms between
the Hazard Communication Standard

and this final standard since -
laboratories are subject to both
regulations. Therefore. in the final
standarnd the Agency incorporates the
term hazardoas chemica] which is

" defined as any substance which meets .

the defizition of health bazard ender the
Hazard Communication Standard.

© In a wimmiley actinn, OSHA has
substitured the term. “designated area”
in the firal standard for “regulated
area” defined in the proposed standard,
“Regulated area” is a lerm that is used
in most of OSHA's substance speciic
health standards. Typically, it refers to
an actual demaccation that is
established in the work ares to riaimize
and restrict the axmber of employees
exposed Also. onder the 13 carcinogen
standards, specific procedures swch ax
showrers and atiendance lists wers
required for those working in reguiated
areas Commenters obiected 1o the
proposal’s requirement that work with
carcinogens be performed in regulated
areas, perhaps because of the the way-
the term had been used m other
standards {s=e eg. 20 CFR 19710.1008 {c}.
(d)(3). (D. (z)- .

The primary parpose of the
“designated area™ s to foces atteation
on the fact that a partioniariy hazardous
substance is being used and o ensure,
where appropriate. that appropriate
protective measures are observed by
employees working in or ear the
vicinity. The purpose is not fo restrict
the use of large xseas of Iaboratory
space. Smoe the term “regulated area™
has a more restrictive meaping in other
OSHA standzards, OSHA decided it wes
unhecessarily cornfosing to ose the same
term in this standard to mean sometring
less restrictive. Therefore. OSHA has
decided to use the term “desiynated
ares” i the final standard In en of
“regulated area”. “Designated aren™
means an area which may be used for
work with “select carcinogems.”
reproductive toxins or substances arhich
have a high degree of acute toxicity. A
designated area may be the entire
laboratory. sn aren of a laberatory or a
device such as a laboratory hood. -

The proposed standard did not define
employee. Recommendations that the
term be defined were included n the
record, see {or example, Exs. 8-32. 8-96
and 8-104. The final standard defines
empioyee as an individual employed
a laboratory workplace who may be
exposed to hazardous chemicals in the
course of his or her assignments. Such
individuals may acteally work in the -
laboratory or because of their work
assignments may be required to enter a
laboratory where potentizl exposures
may ocour. in the latter category, OSHA
considers maintenance and mustodial

. personnel as meeting the definitin of

employee. The definition of employee
would not include occasionai visitors o

‘the laboratory such as guests or sales
ersonnel.

P

The term, “carcihogen.” as defined by
the proposed standard has been:
replaced by the term “select carcinogen™
in the final standard. The proposal -
defined a carcinopen as a substance
reguated by OSHA ‘as such or identified
by LARC or NT? as a carcinogen or
potential carcinogen. Under the
proposal. laboratories working with
carcinogens were required to implement
Imore Hgoroes ures under thewr -
CHP. including the use of fume hoods.
Objections were raised to this blanket
approach (see e.g., Exs 8-18, 8107, 10-9
and Tr. 112-113). Many sabstances in -
this category could be regarded as weak
carcinogens, particularty in the context
of laboratory use. Therefore the final
laboratory standard uses 3 modified
term. “select carcinogens.” in defining
those chemicals for which additional
carcinogen provisions. inchding the
designated area provision, wmay apply.

As noted above, the final standard
defines “select carcinogen™ as any
substance regulated as a carcinogen by
OSHA. and fnown huyman carcinogens
identified by IARC or NTP. Potential -
carcinogens listed by IARC and NTP are

‘considered “select carcimogens™ for

putposes of this standard only if they
meet the stated critediz for
demonstrating moderate to bigh
carcinogenic potency in animal studies.

The definition of “Chemical Hygiene
Plan” haz been amended in a nxinot way
to clarify that its purpose is twofold. It is
a written plan which is to be developed
and implemented by the employer that
sets forth procadures, and other work
practices which are capable af (1}
Protecting empioyees from the health
hazards assoriated with hazardous
chemirals in that workplace and {2)
meets the requiraments outlined in
paragraph [e) of this section. Paragraph
{e) specifies the elements to be
addressed and instracts the employer %
ensure that the CHP is capabie of
kesping employee exposre below
desigoated PELL.

The definition of “laboratory scaie” is |
retained in the final standard The
purpose of this definition is to focus on
the magnitade of the operations which -
are covered. OSHA rejected the option
to specify quantity limits xs criteria for
“laboratory scale.” realizing that any
limit spedified wouid be arbitrary.
However. the concept of guantity is
certainly relevant Therefore. the most
reasanable approach is to define
laboratory scale in relation to the size of
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cuntainers used in reactions, transfers
anc other operations and, in general
terma, to the quantity of materiais
handied. The proposed definition of
“laboratory scale™ referred to work with
substances in which the containers used
for reactions, transfers and other
handling of substances are designed for
manual use, being small enough to be
easily and safely manipulated by one
person. The final standard revises the
definition slightly to eliminate the
requirement that containers be
manipulated manually. Severs]
commenters (see Exs. 8-112 ard 10-2)
pointed out that laboratory work
frequently itnvolves automated
procedures. It was not OSHA's intention
to exclude such operations from
coverage. Other comments (Exs. 4~45, 8
50, and 8-64) suggested that the
definition be amended to allow for non-
routine tasks such as assistance from
co-workers in handling 5-galion drums
2nd gas cylinders used in iaboratory
operations. As pointed out in the
preamble to the proposed standard at 51
FR at 26673. the intent of the definition
is not to exclude the use of facilitative
raechanical aids when needed (and
similarly would not preclude the
assistance of co-workers when
necessary). OSHA believes that the
cafinition of “laboratory scale,” ag
revised, is broad enough to satisfy the
concerns of these particular commenters
without further revision.

The definition of “laboratory use of
hazardous chemicals” modifies the
proposed term “laboratory use of toxic
substances” in 8 minor way. A new
criterion has been added to read as
fallows: “The procedures involved are
not part of a production process, nor in
&ny way simulate a production process.”

For the sake of clarification. OSHA
wishes to point out that criterion (d),
“protective laboratory practices and
equipment are available to minimize the
potential for employee exposure to
hazardous chemicals,” is not intended to
imply tha* such practices are
impiemented and such equipment are
available in a particular laboratory.
Rather the intent refers to the fact that a
body of information, accepted by safety
and health experts, is available
regarding the effectivéness of such
practices and equipment in protecting
laboratory workers. It was never
QSHA's intention to exclude
laboratories from coverage by the
standard in the event these practices
and equipment were not immediately
available in a particular laboratory
workplace. To the contrary, OSHA -
believes that eny laboratory in which
this criterion is not met currently clearly

stands to benefit significantly from this
standard.

OSHA has concluded, on the basis of
persuasive arguments in the record, (see,
for example, Exs: 8-9, 8-20, 8-74) that
the final laboratory standard should
include trainirig on “physical hazards"”
consistent with the Hazard
Communication Standard. Therefore, the
definition of physical hazard as used in
the Hazard Communication Standard asg
well as the definitions of associated
terms are incorporated in the final
laboratory standard,

The fnal standard also includes a.
definition for “reproductive toxins,”
since employers will be required to
include additional protective measures
in the Chemical Hygiene Plan where
appropriate for work involving such
substances. The final standard defines
“reproductive toxins™ the same way as
the Hazard. Commuhication Standard.

Paragraph (c). Permissible Exposure
Limits

The final standard retains the
requirement that laboratories comply
with the permissible exposure limit
(PELs) in effect for general industry. The

" Agency determined that such action was

necessary to ensure that there would be
no diminution in the health protection of
laboratory workers.

OSHA has reviewed the complete
record established for this rulemaki
and bas found no opposition to retaining
compliance with the existing PELs:
However, the comment submitted by

*Public Citizen (Ex. 8-70) made OSHA

aware of a need to clarify what
constitutes a permissible exposure limit
for purposes of this standard. Public
Citizen pointed out that OSHA proposed
1o retain permissible exposure limits
(described as measurement of an 8-hour
time weighted average) but did not
mention the short-term exposure limit
(STEL) in effect for some OSHA
regulated substances. The comment
correctly indicated that shart-term
exposures may be.more dangerous than
an equivaient dose occurring over &
longer period of time.

Reference to permissible exposure
lirnits does not cover 8-hour time-
weighted averages (TWAs) only. The air
‘contaminants standard (29 CFR
1910.1000}, for example. designates
ceiling values. acceptable ceiling
concentrations as well as 8-hour time-
weighted averages for various
substances. Certain substance specific
standards include both 8-hour TWAs
and STELs under the term permissible
exposure limit. (For example, see
Occupational Exposure to
Formaldehyde (52 FR 46292, Decernbet 4,
1987). and Occupational Exposure to

Benzene (52 FR 34563, September 11.
1987).).

For purposes of this standard,
permissible exposare limit refers to any
established OSHA exposure limit
whether it be 8 TWA., ceiling. STEL. or
excursion. In addition, prohibition of eye
and dermal contact where specified by
an OSHA standard also remains in
effect.

Parograph (d). Employee Exposure
Determination

While most agreed with the concept of
requiring laboratory compliance with
existing PELs, two commenters pointed
out that the lack of monitoring and
medical examination requirements left
open the possibility that an employee
could be exposed to levels greater than
permitted by an OSHA limit for a
substance and have less protection than
an employee in a workplace covered by
the relevant substance specific.
standard. Margaret Seminario of the
AFLACIO stated that:

The standard should require that initial
environmental monitoring be conducted for
chemicals and agents which are nsed on a
regular basis (ie. more than 30 days & year].
If exposures are more than one half the
perinianible exposure limit, semi-annual
monitoring should be conducted until 2
consecutive snts of measuremnents show .
exposures below the action level. This is
similar to the monitoring requirements under
otber OSHA health standards. Laboratory
warkers who are exposed to chemicals and
agents on a regular basis should be afforded
the same degree of protection. (Ex. 8-73).

Dr. Daniel Teitelbaum of the Denrver
Clinic Medical Center also pointed out
the need for consideration of action
levels in addition to exposure limits:

In this standard, air monitoring is not
required because of the highly variable
nature of exposures which might occur ity the
laboratory. For many substances, uxage will
be brief and transient and these matetials
must be used in hoods or with other gear
which should protect the nsers. For some
substances like lead and arsenic, however,
exposures even below the PEL may cause
physiological changes which indicate early
toxidity.

For those materials for which a specific:
definition of exposure at some level below
the PEL such as the action level for lead, has
been included in another standard, that
definition of exposure should be the
applicable definition whien these chemicais
are used in the snalytical work of the
laboratory. Such provisions should apply
particularly to lead, arsenic. asbestos..
acrylonitrile, and many other materials for
which there is good data on adverse, but sub-
clinical. effecta of low exposure. (Tr. 38-39).

- In reviewing the issues raised in these
comments, OSHA considered several
puints. First, in establishing a standard
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particularly appropriate to 1aboratories,
it was never OSHA's intention to allow
1 lesser degree of protection for
laboratory employees than for other
employees.

Second, this standard is based on the
premise that Isboratories should be
accorded special treatment partly
because quantities of particular
substances are small and the substances
themselves are frequently changing. If
these conditions did not occur there’
would be no need for = separate
laboratory standard and the workplace
should remain subject to the other
NSHA Genera! Indastry standards as
required. Therefore, OSHA concurs with
the comments from Ms. Seminario and
Dr. Teitelbamm. Smee minimal
exposures are a premise of this
standard. OSHA considers it
appropriate that, where exposures are
routinely above the action level {orin
the absence of an action level the PEL)
for an OSHA regulated substance for

“which there are exposure monitoring or.
medical surveiliance requirements, the
employer shall comply with those
exposure monitoring and medical
surveillapce requirements. By use of the
word “routinely,” OSHA intends to
convey a condition which would be
similar to an-mdustrial setting where the
ambient concentration of a sabstance is
at a characteristic level as a result of the
workplace conditions and the particular
process involved Factors which might
raise the possibility of overexposure
include the following: (1) The manner in
which the chemical procedures or
operations inrvolving the particular
‘substance are conducted {2.5. use of°
open vesse] instead of a closed system}):
{2) the existence of historical monitoring
data which shows elevated exposures to
the particolar substance for similar
operations; {3) the use of a procedure
which itrvolves sigmificant quantities o
is performed over an extended period of
time: or {4) signs or symptoms of
exposure (.. skin and eye irritation,

shormess of breath, nanses, headache, .

etc.) which are experienced by the
employee.

The final standard requires that iL
based on conditions such &s those cited
above, there is reason to believe that a
regulated exposure ievel related to a
standard which contains exposure
monitoring and medical sarveillance
requirements is present in excess of the
action level (or in the absence of an

action level. the PEL). then the employer -

must conduct employee exposure
monitoring for the substance in quesiion
If it is found that the action level or PEL
is routinely exceaded, then the employer
must comply with the monitoring and

medieal provisions of the relevant
standard until the exposure level is
brought to or below that prescribed by
the particular standard or until the
substance is no longer used in the same
procedure. If the exposure monitoring
discloves a leve] below the action level
{for PEL where no action level exists).
then no farther monitoring is required
and the 'mployer comtinues to comply
ondy with this lahoratory standard.
However. it shonld be noted that
termination of monitoring as prescribed
by the relevant standard for = particular
overexposure episode does not preclude
future monitory in accordance with the
requirements in patagraph {d)(1) for
recurring exposure o that particular
substance.

Since, as stated earlier in the
discussion of this paragraph. this
standatd is justified on the basis of
limited exposures, this provision will
impose no burden at all on most
employers, and where exposures are
high, it will place no wnreasomable
burden oo employers.

Paragraph {e) Chemucal Hygiene Plan

The final standard retains the
provisions for = written Chemical
Hygiene Plaa (CHP) that is to be
formulated and implemented by the
employer. The CHP must outline specific
work practices and procedares which
are necessaty 10 enguwre that employers
are protected from bealth bazards
assodiated with hazardous chemicals
with which they work,

The Chenricai Hygieae Plan concept
was generally supported in i
to the record (see p.g. Exx. 810, 8310, 3—
27, 873, 8537, 8~106 and 10-18). The
importance of such plans in providing
employee protection was indicated by
the Procter and Gambie Company:

Written sefe work practices are often the
most important componernt of a good safety
program. especially when they are eved 2
the basis for persodic educatian and training
of employees. The written Cherrical Hygiene
Plans (CHP) required in the proposal are
appropriate for labormtury uses of toxic
substances. Consistent with the performance
orientation, the final standard should list-the
elements t be addressed in the CHP, while
allowirg maximum fexibitity for empiovers
to develop the appropriate CHP's for thenr
laboratory vpecations. {Ex. 8-731.

A question asked during the course af
this rulemaking was whether a CHP
would be required for each individual

.1aboratory in establishments with many

separate laboratory operations or
whether a single, facility-specific plan -
wonld suffice. Considering tha
performance orientation of this standard

.and.the diversity in laboratory -

operations, OSHA believes that this

. question should be decided locally by

the facilities covered. 1deally, the plan
should be specific enough to a particular
workplace that it does not reguire
employees to familiarize themselves
with extraneous material that iz not
relevant. However, it is not the intentica
of this standard to dictate the approach
that the employer may find effective in
meeting the objectives of the CHP or the
manner in which it is implemented.

The final standard, like the proposal.’
specifies certain elements that must be
addressed by the CHP but generally
leaves the particular details to the.
employer's discretion. Noo-mandatory
guidance on the development-of an
acceptable and effective Chemical
Hygiene Plan is provided in Appendix
A

The term “hazardons chemical”
(replaging toxic substance as defined in
the proposed standard) is defined for the
purpose of demonstrating when the CHP
is to be implemented. Ths, if any
chemital meeting the definiticn of
“hazardous chemical” as it relates
health hazards is used by the
laboratory, the CHP is to be
implemented far the laboratory i
general and must automatically cover
any bazardous chemical present.

The empicyer's Chentical Hygiene
Plan must be readily availabie to .
employees, empioyee representatives:
and, upon request, to the Assistant
Secretary or designee. The employer -
must review the CHP at ieast annually
and cpdate it as pecessaTY..

The Plan must inciude several specific
elemments which are deemed necescary
to ensure laboratory employee -
protection. - Althongh specific elements
are required. they are general enough to
allow a performanice &

Furthesrmore, in view of the fact that
most labaratory employers aiready have -
health and safety programs which
include some or most of these elements -
the specification does not imposea
significant regulatory burden on

em .

The empioyer's Chemical Hygiene
Plan must incorporate standard '
operating procedures {SOP's) shich are
appropriate for the particular laboratory
workplace for all work involving
hazardoas substances. Only & few
comments in the poblic recored
addressed standard dperating
procedures. Three commenters (Exs. 8~
20, 8-108 and 10-16) supparted the -
provision as esgential in performing -
work with taxic and hazardous
substances. Other commenters {see Exs

:B-84. 8-95 and 8-114) sugpested that the. . -
*provisivn was oo restrictive. -

particularly Yor resaarch settings.. -
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arther examination of these
* .-ymments underscored what
o +ves was a lack of
-.1ng of the intended purpose

igion.

~ .. =.d not specify the contents to
be«. . -z under the SOF's. as they
wou.. iy with each facility and would
bes. . uetermined by the employer.
The = :~pose of SOP's is to assure that
wor. v:actices and policies that the
emp.: ¢&T may deem necessary to
prote;: employees from chemical
hazars in the laboratory are in place.
SOP ;. for example, may specify general
safet; precautions (eg. safety glasses,
eating and drinking area restrictions,
general housekeeping practices)
Aaccident response, disposal procedures
and spill clean-up procedures.

The employer must also include in the
rlan criteria which would inivoke the use
of specific exposure control measures.
Such criteria may be based on the
degree of toxicity of the substances to
be used, the exposure potentia] of the
chzmﬂ:;cal ‘procedures to be performed
and the capacity of the engineering
controls, administrative practices or
protective equipment to control
employee exposures effectively.
Additional requirements must be
included in the CHP where appropriate
to protect employees working with
particularly hazardous chemicals such
&3 select carcinogens, reproductive
toxins and chemicals exhibiting a high
degree of acute toxicity. -

The final standard also requires that
employers incorporate in their Chemical
Hygiene Plan measures to assure the
proper functioning of fume hoods and
other pratective equipment. As in the
proposed standard, the fine] standard
does not specify face velocities for fume
hoods, OSHA's rationale for this
approach was explained in the preamble
to the proposed standard (see 51 FR at
26671). In brief, the preambie stated that
OSHA recognized that there was
considerable debate over what optimum
velocities should be in kight of
differences in hood design and methods
of operation. Moreover, it was felt that
requiring specific face velocities was not
consistent with the performanece -
orientation of the standard.

Most commenters agreed with'
OSHA's approach in not specifying face
velocities for. fume hoods. For example,
the Aluminum Company of America
stated:

OSHA asked whether the Standard should
specify face velocities for lab hoods. We feel
it should not include a specification because
ventilation needs vary with the specific
design and use of 1ab hood. Nevestheless,
adequate and continuing performance of lab
hoods is critical to employee health

IS R
Lt b e
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protection and we support the requirement
that the Chemical Hygiene Plan address the
proper use and fuactioning of laboratory
hoads. (Ex 8-46).

Other commenters sharing this view
included Exs, 8-18, 8-19. 8-20, 8-36, 8~
42, 8-48, 6-58, 865, 8-79, 8-91, 8-107, B~
111 and Tr. 137-139. There are some
comments in the record which suggest a
need for OSHA to specify face velocities
for fume hoods in the final rule. (See e.g.
Exs. 6-66, 8-86, 8-108 and 10-14).
However, these comments offered little
or no substantive information to
persuade OSHA to abandon the

performance approach which allows the _

employer to determine the appropriate
face velocities on the basis of design,
use patterns and other factors which
influence the effectiveness and proper
functioning of the fume hood.

In addition, the employer's Chemical
Hygiene Plan must identify those
procedures, activities or operations
which the employer believes to be of a
sufficiently hazardouns nature to warrant
prior approval from the employer or the
employer's designiee before
implementation.

The CHP required by the final
standard retains many of the elements
of the proposed standard. Certain
revisions have been made, however, in
response to comments and evidence in
tl;e record. In particular, OSI-!:; has
altered its position regarding the
handling of carcinogens under this final
standard. Under the proposed standard’
employers were required to include in
the CHP additional protective measures
for work with carcinogens. A carcinogen
was defined as & substance that met one
of the following criteria: (1) Is regulated
by OSHA as a carcinogen or (2) is
identified by the International Agency
for Research on Cancer (LARC) or the
National Toxicology Program (NTP) as a
carcinogen or potential carcinogen. {See
51 FR at 26878).

The additional protective measures
that were to be taken when handling
these substances included: (1)
Establishing a regulated area, defined as
a laboratory, an area of a laboratory or
a device such as a laboratory hood for
which access is limited to persons who
are aware of the hazards of the
substances in nse and the precautions
that are necessary: (2) requiring that all
work be conducted in a fume hood or
equivalent containment device; (3)
specifying procedures for the protection
of vacuum lines and pumnps from
contamination and the safe removal of
contaminated wastes; and (4) specifying
persong! hygiene practices and
appropriate protective apparel for work
in a regulated area.

-Numerous comments were submitted
on the approach taken in the proposed
standard with respect to carcinogens
and the relationship of carcinogens to
other highly toxic substances which give
rise to both chronic and acute effects.
Regarding the proposed standard's
overall'approach to carcinogens, -
specific issues were raised that .
included: (1) The carcinogen definition:
(2) the application of identical
réquirements for all substances
identified as carcinogens without regard
to potency, concentration, physical .
properties or use conditions; and (3) the i
rationale for requiring special provisions
for work with carcinogens while
allowing employers to determine
appropriate employee protection for
work with other substances considered
to be equally hazardous.

The proposed carcinogen provisions.
proved to be controversial. In several
cases (see Exs. 8-12, 8-59, 8-95, 8-9¢, &~
118, and 10-9) commenters
recommended that the definition be
restricted to OSHA regulated
carcinogens, suggesting that otherwise
more siringent precautions would be
imposed on laboratories than on other
industries using the same materials.
These comments also objected to the
inclusion of substances listed by IARC
and NTP since such substances had not
been subjected to the regulatory review
process. With respect to these particular
concerns. it is important to remember
the premise upon which the proposed
standard was based, i.e., the need for
special considerations for the laboratory
use of toxic and hazardous substances
regardless of their regulatory statng.

A significant number of commenters
(see Exs. 8-19, 8-20, 8-286; 8-30, B~37, 8=
41, 8~52, 5-66, 568, -89, 8-84, 8-93 and
10-5) expressed concerns that the
carcinogen definition and associated
provisions did not consider the wide
variation in carcinogenic potency nor-
make allowances for such factors as
concentration, quantity, physical
properties or conditions surrounding the
substances’ use. The following excerpts ¥
are examples of comments addressing
these particular concerna:

The California Institute of
Technology, (Ex. 8~30) stated:

In the description or the cherrical hygiene
plan * * * the rules call for “additional
etnployae protection for work writh
carcinogens or potential carcinogens as
defined herein™ * ** * The problem is that
weak and negligible carcinogens (using the
QSHA definition of a carcinogen) would be
incloded * * * Including weak ar negligible
carcinogens in the list of chemicals that
require additional employee protectivn would
actually do a disservice to employees
because it would dilute the attention paid to
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the hazards involved in the use of truly toxic
materials.

Conoco (Ex. 8697 stated:

Conoco appreciates the difficulty of
defining “toxic substance” in order to
prescribe appropriate work practices for
carcinogens gnd potential carcinogens.
However. the standard as written does not’
permit the employer to take into account the
potential health hazards related to-relative
potency and degree of exposure. Conoco is
concerned that without such flexibility the
standard will needlessly burden employers
by requiring restrictive work practices, such
as regulated areas. which-are not justified by
the potentia} health risks presented because
either the quantities are minute or the
exposure is minimal. -

Genencor Inc. (Ex 8§-51) stated:

In the proposed standard, all carcinogens
are to be bandled with the same ievel of
control without regard to relative risk.
quantity handied. concentration, physical
properties [solid. liquid. vapor pressure) and
method of use. ‘This is not in accordance with
the issuance of a performance standard or
good industrial hygiene practices.

Los Alamos National Laboratory
suggested that the proposed carcinogen
provisions were appropriate for certain
carcinogenic substances and certain use
conditions but also pointed out the need
for more flexibility as stated in the
following excerpt:

Substances proven to be carcinogenic to
humans or demonstrating high carcinogenic

_potency.in animals should be controlied
extremely well as proposed. However, the
standard should allow for less stringent
requirements where the operation involves:
only very dilute solntions {for example <8.1
or 0.01 percent, depending on the potency of
the substance), or the substance has
demonstrated carcinogenic potency anly
under high doses. [Ex. 8-20).

In addition to the concerns expressed
in the comments discussed above. there
were others that pointed out that there
are numerous substances used in
laboratories which present hazards both
chronic and acute as severe as those
presented by carcinogens. Dr. Emmett
Barkley of the National Institutes of
Health, for example, suggested that the
regulatory approach taken in the
proposal inappropriately implied that
carcinogens may be the most hazardous
of toxic substances to which laboratory
workers may be exposed. He stated:
*This is not the case. There are
numerous chemicals whose acute
toxicity is more hazardous than amy
currently regulated carcinogen.” (Ex. 14

p-4) )

Similarly. Stephen R. Larson. Director
of the Office of Environmental Health
and Safety at Northeastern University
suggested that the proposed standard
overemphasized carcinogens and

underemphasized the hazards of acntely ..
toxic substances, He stated:
“Carcinogenicity or cancer-production is
only one of many possible

manifestations of harm from a toxic
substance. Acute poisoning resulting in
death or permanent injury ere other
maniféstations which should be of equal
concern.” [Ex. 8-29).

The Environmental Protection Agency
(Ex. 10-1) supported the special
handling provisions for carcinogens but
suggested the need for additional
protective measures for highly toxic
substances which were not necessarly
carcinogenic. ’

The Standard Oil Company [Ex.:8-42}
questioned the rationale for requiring
special carcinogen provisions. With
respect to the carcinogen provisions,
Standard Oil commented as foliows:

* * v (Sjince OSHA does not require these
or similar stringent practices for chémical
substances baving other toxic effects such as
teratogenicity, mutagenicity or extreme acute
toxicity * * " OSHA apparently believes that

-the implementation of prudent laboratory

practices will generally afford adequate
protection from these hazards.

Finally, there were comments {see
e.g. Exs. 8-19, 8-36, 842, 8-54, 6-66. 8-
&3, 8-107, 8-117, §~118 and 10-9) which
recommended that OSHA allow more
flexibility in determining how best to
handle particularly hazardous
substances. including known
carcinogens. Consider. for example, the
comment submitted by Exxon Research
and Engineering Company (Ex. 8-96).
CR Lipuma, Manager of Technology .
Support commented:.

_* = * [1]t bas been and 31l is in the best
interest of research laboratories to take the

approach of following good laboratary
practices. This not only applies to potential
carcinogens. but reproductive risk source .

‘materials and chemicals that have specific

organ effects € 2., bepatotoxins, negrotoxine
and the like. We believe the carremt emphasis
on certain specific chemicals because they
are suspect carcinogens., could result in
employees in certain areas being over-
cautivus or even refusing work based on
emotional response due to unnecessary extra
attention. Simultaneously, these same
employees may reduce their respect for other
potentially bazardous material. We need to
assure all employees follow procedures to
protect themselves from the event of
chemical exposures of any kind.

The comment from Hoffman-LaRoche
Inc {Ex 8-111) emphasized the need for
flexibility in determining when specific
additional precautions are called for.
The eomment stated: “[Sjome degree of
flexibility should be accorded to the
employer in deciding the cirzumstances
under which a regulated area is needed
or whether a fume hood or other closed
gystem is required.”

After careful consideration of the
evidence presented regarding the
proposed approach to handling
carcinogens, OSHA has made the
following decisions with respect to the
final standard: ‘ o

(1) Narrowed the definition to “seledt
carcinogen” to connote a category of
chemicals where the evidence strongly
indicates human carcinogenicity: -

{2) Considered carcinogens in the
context of laboratory work as only &
subset of other particularly hazardous.
substances; and

(3} Allowed employers flexibility to
assess the need-for additional protective
measures and to determine the
appropriste precautions o effectively
control exposures to-particularly
hazardous substances. including.

carcinpgens.

Because the Hazard Communication
Standard used the term, “cartinogen.™ in
its definition of “hb ous chemical”

(see appendix A of the HCS) and this
standard tries to be consistent with the
HCS definitions, it was necessary to
distinguish the broad range of
carcinogens covered in HCS from the
narrower rapge covered in these special
provisions of the laboratory standard.
For this reason. the new term. “select
carcinogen.” was coined which refers to

‘the subgroup of carcinogens for which

there are special considerations in this

.standard

In accordance with the:
recommendations in the comments
regarding which carcinogens should be
subject to special provisions, OSHA has-
designated four categories of
carcinogens to be referred to-as “select
carcinogens™ and therefore subject to
special consideration in the employer's.
Chemical Hygiene Plan. For the:
purposes of this standard, “select -
carcinogen” includes any substance
which meets one of the following
criteria: (1) Is regulated by OSHA as &
carcinogen or [2) is listed under the
category, “known to be carcinogens,” n
the Annual Report on Carcinogens
published by the National Toxicology

-Program (NTP) (latest edition); or {3) is-

listed in Group 1{"carcinogenic t¢.
humans”) by the International Agency -
for Research on Cancer (IARC) (latest
edition of Monograph).

In addition, a substance listed either
by NTPunder the category. “reasonably

. anticipated to he carcinogens,” or listed

by IARC in Group 2A or 2B shall be
considered a select carcinogen oply if it
has “additional'qualifications;™ thatis,-
has been shown to cause significant
tumor incidence in experimental
animals in-accordance with any of the
following criteria: (a) After inhalation
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exposure of 6-7 hours per day, 5 days
per week, for a significant portion-of &
lifetime to dosages of less ther 10 myg/
m* (b) after repeated skin application of
less than 300 mgfig of body weight] per
week: or (c) after oral dosages of less
then 50 tme/kg of body weight} per day.

(Gromp 2A. according to IARC. is
usually reserved for exposares for which
there was at least limited evidence of
carcinogenicity to hemans. Group 2B,
according to IARC, nsually refers to the
combination of sufficient evidence in
animals and imadequate data in
humans.} o

Chemicals falling under IARC's Group
3 [“could not be classified as to their
carcinogenicity in humars™} are not
considered as select carcinogens under
this standard. This does not mean,
however, that OSHA disputes the
evidence linking these chemicals with
carcinogenicity; it merely indicates that
the Agency believes that the provisicns
of the Chemical Hygiene Plan outlined
in the standarg, if
implemented, will adequately protect
employee working with these
substances.

H data comresponding to these criteria
do not appear in the IARC oz NTP
documentation or ip other existing
literature for these substances, then they
need not be reated as “select
carcinogensa™ under this atandard.
However, it is the responsibility of the
employer to determine whether sach
data exist.

The “additianal qualifications™ for

‘substances listed by IARC and NTP far
which definite carcinogenicity in
hgn:l;zs bas not been established were
added in respanse to the many
participants wha were concerned that
the definitian as previously proposed
would require special treatment far
substances which had demonstrated
only limited evidence of carcinogenicity.
These criteria, designed to establish that
: S;ren substance exbhibits moderate to
igh carcinogenic potency, are taken
from the National Research Cooncil's
1981 report, “Prudent Practices for
Handling Hazardous Chemicals in
Laboratories™ (Ex. 7-13}. OSHA
included & discnssion af these
referenced criteria in the proposed
standard (51 FR 26672} However. at the
time OSHA felt their inclusion might
require extensive literature searches or
laboratary experiments which OSHA
believed might be unreasonable where
only small amounts of these substances
were used. Certain camments, however,
recommended that employers be
allowed to make such evaluations (see
eg., Exs, 8-14, 8-18, 8-36, 8-118 and 10-
9). Consequently, OSHA has decided
that it would be more effective to alow

the individual laboratory to make the
determination as to whether a substance
listed under NTP'a category,
“reasonably anticipated to be
carcinogens™ and IARC Groups 24 or 28
meets the criteria of moderate to high
carcinogenic potency before requiring
the special considerations prescribed in
the fina! rule, :

In addition to narrowing the definition
of carcinogen by using the new term
“select earcinogen™ in the final rule, the
Agency has considered
comments that questionred the gelection
of carcinogens alone for special
emphagis in the Chemical Hygiene Plan.
On the basis of concerns ed in
the record, OSHA has decided not to
confine the need for special
consideration to carcinogens only.
Therefore, OSHA has decided to add
substances with high acute taxicity and
reproductive toxins to select
carcinogens as substances which will
need special considerztion in the
Chemical Hygiene Plan.

Reproductive toxins may manifest
themselves in lethal effects on the
fertilized egg, developing embryo or
fetus or teratogenic (matformatian)
effects in the fetus. In addition. certain
reproductive toxins may cause infertility

.in femates and males. .

T e ey
such as hydrogen cyanide, hydrogen
sulfide and nitrogen dioxide are
incloded under the category of
substances for which employers must
consider the need for special
precautions. Soch substances may be
fatal or cause damage to target organs
as a resalt of a single exposure o
exposures of short daration.

OSHA believes that employees shonld
be made aware of the deleterious effects
of these categories of substances
discussed above through effective
training which is reinforced where
appropriate through written procediireg
in the employer’s Chemical Hygiene

A number of commenters [Ex. 8-32, 8-
35, §-85, 8-66, and 8-87} objected to the
inclusion of special mandatory
provisions for designated substances
such as carcinogens, stating that this
would unnecessarily impinge on the .
employer’s flexibility o deal with the
hazards presented in their laboratories
in the most expeditious manner. OSHA
still believes that special consideration
&nd emphasis may be needed when
dealing with substances that gre
particularly hazardous. However,
because of the wide degree of exposure
and use conditions that may affect the
actual degree of bazard to warkers in g
given situation, OSHA is providing the

‘employer some added flexibility in the

final rule. Employers are required to
focus their attention on certain types of
substances and at least consider
protective procedures for such
substances explicitly in their Chemical
Hygiene Plans, but the specific - N
procedures which were required by the
proposal are required by the final rule
only where the employer has
determined them to be appropriate ‘The
provisions that must be included where
deemed apprapriate by the employer for
work with select i

reproductive toxins and substances with
a high degree of acute toxicity are: (1}
The establishment of a designated area:
{2) use of containment devices such as
fume hoods or glove boxes: {3)
procedures far safe removal af
contaminated waste; and [4)
decontaminatiom procedmres.

OSHA hzs replaced the term,
“regulated ares,” with “designated™
area in the final standard in response to
comments that abjected to the proposed
provision. The definition of a regulated
area as proposed meant & laboratory, an
area of a laboratory or device such as »
laberatory hood for which access is
limited to persons who are aware of the
hazards of the substances in use and the
precautions that are necessary, In
particular, Exs, 812, §-24, end 8-86
voiced conicern regarding this provisien.
Vista Chemiczl Company, for example,
commented:

The establishment of regulated arens far
work with carcinogens in laboratories and
laboratory areas ix impractical in many cases
and inconsistent with the eriteria med for the
establishment of reguiated areas in other
standards. Laboratory futne hoods are
seldom dedicated to ome type of chemical use
::J: m:xfmfacguﬁng quality m:!m-ul labs .u:e'

S of carcinogenic mmterial requiting
establishroent of a regulated ares is seldom
contireous. (Ex 8-86).

OSHA recognizes that even though
the definjtion of a regulated area used in
the proposed standard was significantly
different from the way it is usually
defined in other QSHA standards, it
may have been interpreted the same. it
OSHA's substance specific standirds,
regulated areas are required to be
established where exposures to the
substance exceed the PEL. In these
instances an actual demarcation is
implied to set these areas gside from
other areas of the workplace and access
is restricted to authorized personnel,
thereby limiting the number of workers
exposed. Typically, a medical
surveillance program is required to be
established and implemented for
employees assigned to a regulated area,
In other QSHA standards, such as those
regulating the 13 Carcinogens, for
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example, {see 29 CFR 1910.1003-
1810.1016) employees working in
regulated area needed to use special
protective clothing and to shower before
leaving the plant OSHA recognizes that
exposures of this magnitude are not
typically found in laboratories, and
given the nature of laboratory’
operations, restricted access to a work
area or other restrictions may not be
practical. However, OSHA believes that
in the case of work involving select
carcin reproductive toxins and
substances of high acute toxicity,
especially in work areas where other
less toxic chemicals are being used
simultaneously. some method of limiting
exposures and alerting all workers in
the vicinity to the potential hazard may
be warranted. Therefore, OSHA is using
the less restricive term. “designated
area.” in the final standard. A
“designated area” differs froma
regulated area in that the only duty
associated with it is to post the area and
assure that all emplovees working in the
-ares are informed of the hazardous
substances used there.

Under the final standard. fume hoods
or equivalent containment devices are
required to be considered by the
employer for handling “select
carcinogens,” reproductive toxins, and:
substance with high acute toxicity only
in certain circumstances. Circumstances
that may require the use of containment
devices include: the use of volatile
substances, manipulations that may
result in the generation of aerosols; and
any manipulation, handling or reaction
that may result in the uncontrollable
release of the substance. (These were
adopted from various safety guidelines
including the “NIH Guidelines for the
Laboratory Use of Chemical
Carcinogens™ and “Handling Chemical
Carcinogens in the Laboratory Problems
of Safety,” IARC Scientific Publications
No. 33, as well as from comments (see
Exs. 8«66, 8~111 and 10-9) submitted to
the record).

Because the “designated area” as
-used in this final standard is not as
restrictive as the “regulated area™ used
in the proposal, and access is not
limited, OSHA felt that it was essential
to require employers to consider an
additional provision for the protection of
laborafory workers. The new provision
requires the employer to consider :
whether decontamination procedures for
the “designuted area™ are appropriate.
These procedures would vary with the
type of substance used. OSHA believes
that such a provision may be necessary
to minimize potential exposure to select
carcinogens, reproductive toxins and

substances of high acute toxity for other

workers present in the designated area.
The provisions in the proposed
standard which required employers to
specify appropriate protectives apparel
to be wom by employees while working
within a regulated area and specify
appropriate hygiene practices have been

" deleted from the final rule with respect

to designated areas since OSHA
believes that this concem is already
adequately covered umnder the general
niquirements of the Chemical Hygiene
Plan. '

The proposed Chemical riygiene Plan
alse included provisions requiring the
employer to evaluate laboratory
operations and specify the criteria for
operations that would need prior’
approval. Clearly, an employer might
decide that certain operations involving
highly toxic noncarcinogenic material or
highly volatile toxic material needed
prior approval and impose additional

precautions st the time of such approval.

In addition. the final standard
instructs employers to pay particular
attention to the selection of controls for
any other chemicals known to be
extremely hazardous.

The employer's Chemical Hygiene
Pian shall also make provision for
employee training and information,
medical consultation and examinations.

‘However, for purposes of clarity these

elements are included in the final
standard under separate paragraphs and
merely referenced in the CHP..

The final standarq also requires that
employers designate a Chemical
Hygiene Officer to provide technical
assistance in the development and
administration of the Chemical Hygiene
Plan If deemed appropriate, the
employer may establish a Chemical
Hygiene Committee to assume this
function. The designated individual(s)
maust be qualified by experience or
training to carry out these
responsibilities. However, OSHA
intentionally did not define the skills
needed to qualify as 2 Chemical
Hygiene Officer since the requisite
background experience and
qualification would vary according to
the complexity of the operation.
Similarly. the final standard does not
mandate what position or job
classification the designated individual
must hold in the employer's
organizational structure. This is left
entirely up to the employer. For
example, the chemical hygiene
responsibilities might be assigned to an
individual presently serving as the
safety officer. to a laboratory supervisor
or to any other employee considered by
the employerto be capable of carrying

out such responsibilities. There was
only minimal! comment in the record
which specifically addressed the need
for employers to assign an employee to
develop and carry out the Chemical
Hygiene Plan. Moreover, record
evidence, including information in the
Booz, Allen and Hamilton Laboratory
Profile Study (Ex. 7-11), indicates that
many employers currently have an
employee assignad to safety and health
responsibilities sssociated with their
operation. OSHA believes that such’
actions attest to the recognized need
that an effective employee protection
program such as that required by the
Chemical Hygiene Plan can best be
achieved if coordinated and-
implemented by an individual assigned
to carry out such functions.

There is further evidence in the record
which suggests that even though
laboratories have assigned individuals
to oversee safety and health concerns,
in many cases these individuals are not
given the necessary authority to
successfully carry out their
responsibilities. See. for exampie, the
testimony of Dr. Alan Todd, Director of
Industrial Hygiene, Stewart-Todd
Assgociates. Dr. Todd stated:

* = *[Itis all too common to find thet the
safety officer who's typically a senior staff
member has been saddled with the health
and safety responsibility. At the same time,
they are not given the authority to follow
through in exercising ressonable control of
laboratory materials and activities by their
peers or those who work for them {Tr. 89).

The fact that OSHA is now requiring
that employers designate a chemical
hygiene officer should provide
considerably more authority and
responsibility to persons who function
in this capacity.

Anather concern expressed in the
record was that the Chemical Hygiene
Plan required by the Laboratory
Standard duplicated many of the
provisions of the Hazard
Communication Standard. (See. e.2. Exs.
8-21. 8-32. §-33, 835, 842, 847, 852, B~
54. 864, 5-85. B-88, B-96. 8-101, 8-103.
and B-112.] In particular. commenters
questioned the need for a written
Chemical Hygiene Plan in cases where
laboratories associated with
manufacturing operations have
expanded the HCS p. to all
employees regardless of whether their
work is in production or laboratory
operations. Some commenters, AmMONg
those cited above, requested that OSHA
allow laboratories the option to comply
with either the Laboratory Standard or
the Hazard Communication Standard.

In response to this concern, OSHA
believes that several points should be
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con- ...z, First, there is a basic
diff: - - netween the intended

objzi: - - of the Laboratory Standard
anc ..« of the Hazard Commnmication
Stanuarz. The goal of the HCS is to
communicate to employees the hazards
of chemicals in the workplace. The
employer's duties with respect to the
HCES 2re directly related to the
com=—:unication of information regarding
hazz vz, inchiding & description of any
spec:t:: control measures that have been
estabiished to protect employees. The
HCS, however, does not mandate the
use of recommended control measures,
but merely requires that information
about appropriate control measures is
communiicated to the employees.

The Laboratory Standard, on the other
hand, is designed to provide a
comprehensive approach for the
protection af laboratory workers which
is more appropriate to labaratory
conditions than compliance with the
substance specific standards in 29 CFR
part 1910, subpart Z. The Laboratary
Standard requires that employers
protect workers through the
development and implementation of
work practices and control measnream
expreasly tailored to the individ
laboratory workplace. ’

Both standards require that employees
be trained regarding the hazards of the
chemicals to which they may be
exposed. Far the most part. the training
provisions required by the Labaratory
Standard are identical to those of the
HCS. There ate, however, several
additianal training elements which are

specific to the Jaboratory standard and -

the chemical bygiene plan in particular.
For example, the employee shall be
trained on the details of the Chemical
Hygiene Plan which includes standarg
operating procedures, prior-approval
protocols. and procedures for handling
select carcinogens, reproductive toxins,
and substances with a high degree of
acute toxicity where appropriate. In
addition, employees shall be informed of
the location and availability of known
reference material ining to the
hazards, safe ing and disposal of
chemicals in the laboratory. OSHA does
not believe that these provisions which
are felt to be essential jor the protection
of laboratory workers will result in
undye compliance burdens.

Finally, wherever there may be
duplication of any requirement, there is
no need to perform the function twice. ¥
an employer is complying with the
Hazard Communication Standard, either
by choice or necessity, his activities will
avtomatically satisfy any idemtical -
requirement of this standard.

Parogroph {f} Training and Information

In the preamble to the proposed
laboratory standard, OSHA proposed
that the training and information
provisions supersede those of the
Hazard Communication Standard
(HCS). (See 51 FR at 26661.] At the time
the proposed standard was published,
only laboratories in the manufacturing
sector {SIC codes 20-39) were covered
by the HCS training provisions. Since
then, the Hazard Communication
Standard was expanded to inctude
laboratories and other husinesses in
non-m ing sectors ag well. (52
FR 21852, Augnst 24, 1987}

. The training provisions of the
proposed laboratory standard and the
HCS are similar in intent; the major
differences are summarized as follows
First, the proposed laboratory standard
required that empioyees be trained only
in areas related to health lgazards.m The
HCS requires training for physical
and health hazards. Second, in biew of
specific training on chemical hayards,
the proposed standard required that
employees be informed of available

references pertaming to the hazards and

safe handlm,gh":myof toxic substances. The
HCS explicitly requires that employees
be trained in methods and ohservations
to deteet the presence or releasce of
hezardows chemicals in the work ares
instituted by the employer. o

OSHA’s rationale for the approach to
training taken in the proposed
laboratory standard was besed in part
on the evidence available at that time,
This evidence indicated that. given the
qualifications of laboratory personnel,
the multiple chemicals typically used
and changing procedures, the proposed
relevant to laborstory operations then
were the HCS provisions. OSHA,
however, solicited comments as to
whether the trainfng section should
gg closely mirror the provisions of the

The training provisions of the
proposed standard were supported in
several of the comments submitted (Exs.
8-19, 8-38, 879, §-107, 8-112, 8-118, and
10-17). For example, Dow Chemical
Company stated:

OSHA asks for cotiments on whether the
tratning and education section of this
proposal shoyld more casely mirror those of
the HCS. We believe the performance
oriented approach of this present propoai is
more appropriate for laboralory personnel.
As OSHA bas been told many times,
laboratory work is usually dane by, or under
the direction of highly trained personnel. The
individusls ususlly have inquiring minds, and
if informed where or kow to get additional
information on a substance, will seek it oot

Laboratory work can be extremely variable
and can range from the more routine guality
assurance work, which utilizes the same
materials day after day, to basic research
work where the materials may change daily.
The HCS requires training and edncation
each time 8 new hazard is introduced. o
basic resezrch-type operations. this could be
frequently. More general type training with 2
reference library or information sowre is
preferable in achieving the desired goal of
each individual feeling responsible for his or
her own kealth and safety. (Ex. 8-112).

Similar sapport was offered by EX. Du
Pont De Nemours & Company:

The proposal as presented is well suited to

- - laboratory operations. In many respects it

parallels the HCS requirements. It also
supplements the HCS reqnirements in order
to respond to training needs specific to
laboratories. Changes in the propasal to
make the provisions iGentical to the
requirements for industrial plants would
render them less effective for Jaboratariex.
(EX 813}

In contrast, others (Exs. 8-8, 8-20, 8-
23, §-38, 5~06, 8-70, 8-75, 8-91, 8-97, 8~
98, Tr. 335 and Tr. 234} suggested that
the proposed provisions were not _
sufficient to effectively apprise workers
of the hazards and precautions
necessary 1o safely handle toxic
substances in laboratories. For example,
Dr. . i Carver commenting as & private
citizen and Senior Genetic Taxicologist
stated:

Cheniul!!m?hnw-m
be inadevwate as outlined: they should o
adhere more closely to those provisians
memw?wmﬁﬁh
requires training in the physi ‘
hazards of the chemicals in the work area. .
Informaticn regarding svailable reference
material is not sufficient {Ex_ 8-3.)

In his testimony presented at the
informal bearing, Norman Steere,
consultant in laboratory safety,
expressed the following views on the
proposed training provisions:

Idupﬂbeﬁevclbaubede::enhofﬁm

ired e pro 3
standar; are sufficient to abc}i':ieve effective
communication about hazards and
precsutions for laboratory employees. Merely
informing employees of the availability of
reference material on the harards and safe
handling of toxic substances will not be
effective unless the employee is highly
motivated, and given oo-the-pob txme 10 learn
the necessary technical terminology and
study the reference material. (Tr. 135)

-Additional comments asserted that
although many laboratory workers are
trained in particnlar sciences, this fact
does not obviate the need for specific
traiming reparding hazards and safe
handling of chemicals with which they
waork. Such views were reflected in the
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comments of the Los Alamos National
Laboratory:

* ° * We strongly believe that the training
requirements should go beyond only
inferming empioyees of available reference
materials on the hazards of chemicals in the
work area, and should include actual treining
on the health and physical hazards of the -
chemicals. Although many laboratory
personnel have advanced degrees and are
highly competent in their fields of study, that
does not make them expert in the hazards
associated with chemicals. The hands-on
work with chemicals will also often be
performed by a technician whose training
was primarily acquired on the job. and who
has very little knowledge of the hazsrds that
may be involved * * * Those with advanced
degrees sometimes demonstrate a cavalier

-attitude towards the potential bazards, and it
is important that laboratory employees
receive training to recognize hazards. (Ex 8-
20).

Dr. Inara Brubaker, testifying on
behalf of the American Chemical
Society, agreed that laboratory workers
were highly trained with respect to their
particular scientific disciplines but
pointed to a deficiency in the training
provisions of the proposed standard. Dr.
Brubaker testified:

Most labaratory workers are highly trained
in the sciences. and when they are not. they
are usually supervised by someone who is
v training has provided these
professionals with a better backgroynd than
most workers as to the hazards. exposures
and appropriate means of protection in
handling toxic substances. However. since
safe work practice decisions are Gften made
by the laboratory worker a comprehensive
training program is the single most important
aspect of worker protection * * * The
proposed training and safety program falls
short of informing laboratory employees of
potential hazards to which they may be
exposed. Merely informing workers of
available reference material * = * will not be
sufficient to ensure employee heaith and
safety. The ACS believes that the training
* * * should be at least as extensive as that
required by the Hazard Communication
Standard * = * (Tr. Z34-235).

In contrast, others objectéed to
OSHA's proposal to have the training
provisions of the laboratory standard
supersede the provisions of the HCS. For
example, Public Citizen stated:

* * * While manufacturing workers (and
soon all workers, when OSHA expands the
HCS as it has been instructed to do so by the
Court) have a right to be educated sbout the
specific hazards of the chemicals they
handle, laboratory workers will not have this
right because the proposed standard would
exempt laboratories from this facet of the
HCS. In contrast. the proposal would merely
require employees to be informed of
aveilable reference materials on laboratory
hazards. Thus. meaningful training
requirements are shipped away. and workers
are left with what they already have—the
opportunity for self-education. (Ex. 8-70).

After careful consideration of the
complete record, OSHA has concluded
that relevant portions of the HCS
training and information Bection. with
appropriate madification, should be
incorporated into this standard.

The proposed training provisions tnay
have relied too heavily on information
which suggested that most laboratory
personnel were already knowledgeable
about the hazards related to the
chemicals with which they work and the
precautions necessary to protect
themselves. Record comments (see e.g.
Tr. 134-138,-and Tr. 382) indicate this
cannot be assumed to be the case for all
laboratory workers. Even those with
sdvanced degrees are not necessarily
trained in the safety and health aspects
associated with chemical exposures.
OSHA also agrees with the -
recommendations in the record that
laboratory employees should have the
benefit of training in physical hazards.
Physical hazards are often responsible
for subsequent adverse health effects,
e.g.. explosions and fire could lead to
the release of toxic fumes and vapors to
which employees may be exposed.
Moreover, the failure to require training
concerning the potential physical
hazarde posed might encourage a false
sense of security concerning the range of
hazards presented.

In reaching ity decision to incoroprate
the HCS training provisions into this
final standard. OSHA also considered
the experience that labortacries in the
manufacturing sector have had with the
Hazard Communication Standard. These
laboratories have been subject to the
HCS training provisions for several
years. In addition. laboratories outside
of the manufacturing sector were
required to come into compliance with

"the HCS training provisions by May 23,

1588. OSHA believes that to introduce
completely different requirements for
employee training in the final laboratory
standard might be unnecessarily
confusing to employers and employees
as well. With the framework of the
training program aiready in place under
the HCS, OSHA believes that the
modifications to existing laboratory
training programs necessary to
accommodate the provisions added by
the final laboratory standard are
minimal but essential for an effactive
training program for laboratory workers.
Employee training shall include the
methods and observations that may be
used to detect the presence of hazardous
chemicals in the work area including
any measures that the employer has
instituted: the physical and health
hazards associated with chemicals in
the work ares and appropriate
protection measures including

" emergency procedures: and the details

of the employer's Chemical Hvgiene
Plan.

Since this is a performance oriented
standard. the amount and complexity of
the training which must be implemented
will vary with the complexity of the
operations and the potential hazards.

The final standard therefore requires
that employers provide employees with
information and training so that they
will be apprised of both physical and
health hazards associated with )
hazardous chemicals present in their
workplace. Such information and
training is to be provided at the time of
the employee’s initial assignment and
prior to assignments involving new
hazardous chemicals or new exposure
situations. The required training does
not necessarily involve training for each
specific chemical that the employee will
use but rather the approach may be
directed to classes or groups of
hazardous chemicals. In addition,
information to be communicated and
made available to employees include the

-following: {1) The contents of the final

standard and its appendices; {2) the
employer’s Chemical Hygiene Plas: (3)
The PELs for OSHA regulated
substances used in the work area and
recommended exposure limits for other
hazardous chemicals in the absence of
an OSHA standard; (4) signs and
symptoms associated with exposures to
hazardous chemicals used in the
laboratory: and (5) the availability of
reference materiais on the hazards, safe
handling. storage and disposal of
hazardous chemicals. Reference
material would include, but not be
limited to, MSDSs that may be available
from chemical suppliers.

Pertinent reference materials
concerning the hazards, safe handling.
storage and dxsposal of hazardous
chemicals used in the laboratory are an
essential part of an effective employee
protection program. As required by the
Hazard Communication Standard. such
hazard information is to be provided by
the material safety data sheet that
accompanies the shipment of the
chemical However, in the event such
information is not received or is-
incomplete, or in cases where the
chemical is generated by the laboratory,
additional reference material may be
necessary. The final standard requires
that where reference material, induding
material safety data sheets, are known
to be available, the employer shall
inform employees of their location and
availability. The standard places no
restrictions on the form in which
reference materials should be kept, and
some employers may wish to utilize
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computer technology. This format is
acceptable as long as employees are
aware of the procedures necessary to
access the information from this source.

Parogropk (g) Medieal Consultation and
Medical Examinations ’

At the time the standard was
propesed, QSHA's available information
indicated that. given the multiple
chemicals used and the unpredictabile
exposure situations typical of most
laboratary operations, exposure
moniternng was not practical,
Additionally, routine medical
surveiliance was indicated to be
prohihitively expensive and have littie
value bezause of the wide variety of
substances to which workers were
exposed and the difficulty in identifying
indicators of adverse health effects.

OSHA, however, recognized that the
potential for overexposure still existed
and attempted to strike & balance irs the
proposal between adequate medical
monitoring and practical utility. The
proposal required employers to provide
employees with an exposure evalgation
in.cases where there was reason 40
believe overexposure to 2 taxic
substance had taken place. The
exposure evaluation would be
conducted by the Chemical Hygiene
Officer arid would provide an -
assessment of the conditions associated
with the suspected overexposure.
Among the factors to be considersd in
conducting an exposure evaluation were
the chemical and physical properties of
the substance involved, the quantity in
use. the potential for overexposure
associated with the aperation involved
and an estimation of the duration of
exposure (51 FR at 28673). If the
exposure evaluation indicated that an
cverexposure was likely to bave
occurred, the affected employee would
be given an opportunity for medical
consultation. The consultation included
physician review of the exposure
evaluation results and a confarence with
the affected employee, if necessary, to
determine the need for medical
examinations in a particular instance
and. if indicated, follow-up medical
procedures.

OSHA's proposed approach to
medical protection for laboratory
workers was supported by several
participants in their response to this
issue. For example, Dr. W. Emmett
Barkley. former Director of the Division
of Safety at the National Institutes of
Health testified as follows:

The provisions for exposure evaloation and
medical consultation sre sensibie for most
compoands and waes m the labaratory, and
they reflect the current state of knowledge

regarding the efficacy of medical surveillance
Initiatives within the Jaboratary setting.

Overt exposures to toxic substances should
initiate thorough evaluation to assess the
degtee of exposure. If it is determined that an
overexposure has accutred, it ia ioperative
that employees be provided with medical
consnitations and follow-up treatnents, as
necessary. [Tr. 111}

Further support was presented in the
comment submitted by the Chemical
Manufacturers Association (CMA)

We agree fully with the propasal that each
chemicai hygiene plan should provide for
medical consultation ip all cases where an

‘exposure evaluatian indicates the likelihood

of overexposure. Such consultations ahould
be followed up by medical examinations or
medical surveillance if recommended as a
result of the medica) consultation. (Ex. 8-85}.

Other comments agreed with parts of
OSHA's exposure eveluation/medical
proposal. For example, the camment
submitted by Valcan Chemjcals stated:

While the provisior for an exposure
evaluation for employees who may have bien
overexposed ta a toxic substance is a
reasonable requirement, the requitement for
2 mandatory medical consultation for such
employees is ill concetved. The exceedance
of the OSHA' permiasible exposure Limit or
the ACGIH TLV does not automstically plirce
an employee at such a risk that medical
consultation is necessary * * * The PEL or
TLV describes an exposure level to which an
employee may be exposed for a working
lifetitne without harmful effects. Thus, the
mere exceedance of this level may not result
in a harmful effect, (Ex. 8-38).

However, other comments related to
this issue recommended that OSHA
require employers to institute 2 more
comprehensive approach to ensure that
employees have the full benefit of an
appropriate medical pratection program.
See. for example, Exs. 8-15, 8-23, 8-38.
8-50, 8~70, 8-75, 8-78, and Tr. 48 which
share the concerns expressed by the
US. Department of Agriculture: -

The proposed rule includes provismions for
an exposwe evaluation and medica)
consultation whenever an empioyes may
have been averexposed to & txic substance
* * * However, the proposed.raie lacks a
preventive bealth orientation by linking these
provisiens to cnly incidents of suspected or
actual over expasure to toxic substances
L2 B ‘&_ 1”]‘ -

The reguirement fdr an exposure
evaluation 23 & means to trigger medical
consultation for employees was
criticized by several participants, For
example, Maureen Hamilton CIH,
Director of Environmental Health
Sciences at NHS. Inc. stressed the
impracticality of this provision. She
Btated: )

The use of “exposure evatuations™ when an
employee feels he ar ahe has been
overexposed to 8 taxic substance is

impractical. Trying 1o recreste a situation
after the fact is virtually impoasible and
always open to debate. (Ex. -84}

Dr. Daniel Teitelbaum, Director of
Medical Toxicology at Denver Clinie:
Medical Centers and expert OSHA
witness was oppased to the exposure
evaluation concept for different reasons.
Dr. Teitelbaum testified as follows:

1do not believe that empioyees should be
required to he approved for » vixit to a
physician by a non-health professional when
a potentially serious exposure to a chemies)
hazard is believed by the empioyee to have
occutred. On the contrary, the employee -
should be encoursged to seek consaltztion

" from u physician or occapationg] besith noras

at once if there is & reasonable belief that an
exposure 1o a toxic substancs has taken
place * * * 1t iz often not apprecisted that
following exposure to many chemicals, thers
is & golden period during which appeopriate
treatment may prevent the octurrence af
serious and life-threatening iliness. If one
delays treatment for these injuries antil after
the symptoms begin, the patient may saffer
increased morbadity or die becanye trestment
is given too late. (Dr. Danie] Teitelbaum, Tr.
{43-44})

After careful consideration of the
information submitted with respect to
the exposure evaluation as a mechanism
to determine the nead for medical
consultation for affected employees,
QOSHA agrees that this approach woald
rely too heavily on subjective judgment.
As Dr. Teitelbaum pointed out in his
testimony (Tr. 43—44) on this issue, a non -
health professional such as the
Chemical Hygiene Officer may not
necessarily recognize the nuances that
influence appropriate judgment calls.
For these reasons, this approach is not
used in the final standard.

Some commenters recommetided a
more comprehensive approach to
medical coverage far lyboratory workers
than that outlined in the proposed
standard, citing the benefits of baseline

_medical examinaGions, periodic

reexaminations and medical
surveillance (see e.g. Exs. 8-15, 8-22, 8-
38. 8-70 and 8-76). However, it is
important to note the experience of a
major research center, the National .
Institutes of Health. According to Dr. W,
Emmett Barkley, former Director of the
Division af Safety, in the past, the NIH
applied the “kitchen sink" approach in
its efiarts to implement a medical
program for laboratory warkess,

* * * [Flor 10 years we had what | will call
a “kitchen sink™ approach to medical
sutveillance, Anrmually, we provided
everything we thought was relevant in
physical examinations. We recorded every
compound for which people used in their
waork, both virgses and chemicals, and we
eveluated this sfter a six-year use period. and
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fourd that it was not effective as a means for
addressing worker safety. The resources that
we put into that could more effectively be
sed to monitoring the procesaes by which
people carried out their work and educating
and enforcing praclices more vigorously. {Tr.
120

Dr. Barkley subseqrently described
the role of medical consultation as used
at the NIH:

We do, bowever, provide medical
consultation for any situation where an vvert
exposure 1o a chemical or hiological system
ocurs, whether it be throvgh inhalation. skin
contacL self-innoculatian or what have you
We f=e} that this is very, very important, not
cnly to maintain & record of the event, but to
pee whether there are processes or
procedures that we could follow 10 see
whether there was the degree of exposure,
and we also-look at it from the standpoint of

how we might prevent this occurrence again.
(Tr. 121).

In deciding the type of medical
program that would be appropriate for
laboratory workers, it is important to
keep in mind the nature of exposure
conditions in a typical laboratory
covered by this standard. Typically,
chemicals used and procedures
periormed change frequently. Mareover,
accordirg to information in the record, it
is not always known in advance which
chemicals will be involved in a
laboratory procedure. (See, for example,
Ex. 3-72 and Ex. 7-2} OSHA believes
that these conditions seriously confound
the cffectiveness of a medical
grirveillance program. Similarly, OSHA
is not convinced, given the -
unpredictable array of chemicals in
laboratories, that genersl baseline
examinations would provide meaningful
correlation in the event of future
adverse exposures unless certain
conditions are known in advance.

In reaching this conclusion. OSHA
does not suggest that medical provisions
are pot needed under any circumstances
to protect laboratory workers. The
difficulty arises in establishing a
rational approach as to when such
provisions should apply. Clearly. if an
employee exhibits signs or symptoms
related to exposure to 8 hezardous
chemical or if an employee is subjected
10 events such as spills, leaks,
explosions or other unexpected
occurrences where there is a likelihood
of exposure to hazardous chemicals,
that employee sbould be afiorded an
opportunity to receive appropriate
medical attention.

The final laboratory standard
provides for medical attention under
these circumstances. Specifically, the
standard regquires that employers
provide employees with an opportunity
to receive appropriate medical

examinations whenever the employee
exhibits signs or symptoms associated
with exposure to a hazardous chemical
The employer shall also provide
employees with an opportunity to
receive a medical consultation
whenever an event takes place in the
work area such as a spill. leak,
explosion or other occurrence resalting
in the likelthood of a significant
exposute to a hazardous chemical. The
medical eansultation is provided for the
purpase of determining the need for a
medical examination. The emplovee
shall be afforded an opportmmity to
receive any examinations recomm
by the physician. All medical
examinations and consultations shall be
performed by or under the direct
supervision of a licensed physician and
shall be provided at a reasopable time
and place without cost to the employee.
OSHA believes the sitnations
described above shouid be covered as a
minimum in any medical program
designed for laboratory workers. |
However, beyond the circumstances just
mentioned and on the basis of the
rulemaking record. OSHA bas provided
additional protection in the event that
workplace exposures rountinely exceed
those extremely small exposures apon
which this standard was predicated. In
the earlier discussion in this preamble
concerning Employee Exposure
Determination {paragraph {d}). exposure
conditions are described under which
the employer must comply with the
medical and monitoring provisions of a
relevant standard that are triggered by
exposmre over an action Jevel (or PEL
where there is no action level). Those
conditions involve routine exposare -
levels in excess of an action level {or
PEL in the absence of an action level)
for an OSHA regulated substance for
which there are monitoring snd medical
surveillance requirements. The result of
the addition of this provisian is that if
there appears to be an kientifiable
condition in terms of overexposure, L&,
exposure levels sbove the action level
[or in the absence of an action level, the
PEL), signs or symptoms of exposure, or
the occurrence of an ugusual event such
as an explosian, leak or spill, then

‘medical attention will be

In view of the foregoing evidence .
OSHA believes that the provision of the
final standard with respect to employee
medica) protection is sound and
adequately protective of employee
bealth. 1t is also reasonably necessary
and appropriate to schieve this goal.

Parograph (h). Hazard Identificotion

OSHA's propored laboratory
standard did pot inclode special
provisiops for labeling. However, OSHA

- Standard as distinct from that relating to

' solicited comments regarcing the need

for such provisions. (51 FR at 26676).

Among those commenters who
responded to this issue, several (see
Exs. 848, 879, 5-106 and 8-108)
specifically recommended that OSHA
retain for this standard the labeling
requirements of HCS as they pertaie to
laboratoties. OSHA believes that this
action is appropriate. OSHA also

izes that labeling practices may

best be implemented by the individual
employer as part of the Chemical
Hygiene Plan.

Therefore, the requirements of

-OSHA's Hazard Communication

Standard concerning retention of labels
and material safety data sheets
accompanying incoming shipments of
hazardous chemicals have been
incorporated into this standard. This
action does not represent an increased
obligation ox employers. Employers are
1o ensure that labels on incoming
containers of hazardous chemicals are
not removed or defaced In addition,
material safety data sheets which
accompany incomiog shipments of
hazardous chemicals are to-kie
maintained and made accessible to
employees. : ;

To avoid apy confusion which could
arise regarding hazard identification -
relating to the Hazard Communication

this standard, OSHA bas added three
clarifying statements regarding ‘
laboratory-generated chemical .
substances. First, if a chemical
sghstance whose chemical composition
is known is produced in the laboratary
for its own exclusive use, OSHA - -
requires that available hazard
informatian be provided to employees
who may be exposed to the substance.
MSDS and label preparations as
required under the Hazard -
Commumication Standard do not apply
since, still qualifying under the
laboratory use and laboratory scale
definitions. the laboratory remains
covered by this standard and is thus
exempted from those requirements of
the HCS.

- Second, employers who produce 2
chemical byproduct whose composition
is unknown shall make the essumption
that the substance is hazardous and
require that it be handled according to
the Chemical Hygiene Pian in paragraph
{e) which provices for appropriate
empioyee protection for hazardous
chemicals. OSHA believes that in this
particular case, if the hazardous -
properties of a chemical substance are
unkzown, the most prodent approach to
employee protection is to handle the
material as if it were known to be
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hazardous. By following this approach,
the employer will not be required to
conduct literature searches or perform
actual tests to evaluate the hazard

Finally, the standard clarifies the
employer’s responsibility where a
chemical is produced in the laboratory
and shipped to another user outside of
the laboratory. With respect to the
substance produced. the employer has
become a manufacturer and therefore is
subject to all the relevant provisions of
the Hazard Communication Standard
including requirements for the
development of 8 material safety data
sheet and labeling. However, if
manufacturing is not the laboratory's
principal concern, the lsboratory
standard remains in effect for those
activities unrelated to the manufacturing
operations.

Regarding shipment of waste
materials, the Hazard Communication
requirement will not apply in any case.
Any requirement under EPA regulations
regarding waste disposal will. of course,
continue to apply. However, OSHA
regards waste disposal by a laboratory
to be a normal laboratory function.
Thus, the Hazard Communication
Standard will not apply as it would in
the case of a sybstance which would be
produced for and shipped to another
organization.

Paragraph (i). Use of Respirators

This provision requires that any use of
respirators which is necessary to
maintain exposures below PELs must
comply w - the requirements in the
respiratc- :rotection standard, 20 CFR
1910.134. _...asistent with other OSHA
health standards, any ne
respiratory equipment must be provided
without cost to employees. These
provisions do not impose any new
requirements on laboratory employers,
but are included here to remind the
employer of the existing compliance
duty.

Parograph (j). Recordieeping

Section 8(c) of the Act authorizes the
promulgation of regulations to make,
keep and preserve such records
regarding the employer's activities
relating to the Act as are necessary or
appropriate for the enforcement of the
Act or for the development of
information regarding the causes and
prevention of occupational illnesses,
The information currently before OSHA
indicates that expasure monitoring and
medical records prescribed herein are
neceasa™ and appropriate to both the
enforcement of the standard and the
development of information: i
the causes and prevention of workplace
ilinesses. )

OSHA received only minimal
comment regarding the recordkeeping
requitements included in the proposed
standard. One comment, (Ex. 8-104),
requested clarification as to whether all
medical records or just those pertaining
to the overexposure were to be retained.
OSHA believes that this point is
clarified in the final standard in that any
medical and exposure record created in
connection with the standard shall be
kept in accordance with 29 CFR 1910.20.
Section 1910.20 is the generic standard
for access to employee medical and
exposure records. Section 191020
provides that records must be kept for
the duration of employment plus 30
years and has detailed provisions for
the transfer of records. OSHA has
access to both medical and exposure
records. subject to the Agency rules at
29 CFR 1913.10. An extensive discussion
of the provisions and rationale for
§ 1910.20 can be found in the Federal
Register of September 29, 1988 (53 FR
38140).

Paragraph (k). Effective Date

The final rule becomes effective 90
days following publication in the
Federal Register. The standard provides
a start-up date. The completion of
preparation and implementation of the
Chemical Hygiene Plan is not required
until one year after the publication date.

The Agency received only minima]
comments on the effective date and
start-up date included in the proposed
standard. Several commenters agreed
that the time intervals were appropriate,
{see, eg., Exs. 8-38 and 8-85). Others,
however. felt that a longer start-up
interval of up to two years was
necessary, but provided no persuasive
arguments (Exs. 8-33, 8-53, 8-91, and 8-

OSHA has carefully reviewed the
provisions of the standard in terms of
the length of time that would be required
for employers to come into full
compliance. Many employers have
already instituted or are in the process
of developing employee protection

odifi o b:nly '
modifications may be necessary to
achieve compliance with this standard.
QOSHA believes that the effective date
and start-up date set by the standard
are reasonable and sufficient for all
affected employers, including those
beginning a new program, to become
familiar with the contents of the
preamble, standard and appendices and
to complete and implement the
Chemical Hygiene Plan,

Porograph (1). Appendices
Two appendices are inchided in the
final standard. The primary purpose of

theése appendices is to provide guidance
to the employer in developing and
implementing an appropriate Chemical
Hygiene Plan. Appendix Aisa
distillation of pertinent parts-of “Prudent
Practices for Handling Hazardous
Chemicals in Laboratories.” Appendix B
is a list of references which may be
helpful to the employer in developing a
Chemical Hygiene Plan. None of the
statements in the appendices should be
construed as establishing any
mandatory requirements which are not
otherwise imposed by the standard.
Minor changes have been made in some

- instances to the appendices in the final

tule. These changes reflect certain
suggestions made by commenters [seg,
e.g.. Exs. 8-19, 8-107) to improve the
clarity of the information presented.

VIL Federalism and State Plan
Applicability

‘This standard has been reviewed in -
accordance with Executive Order 12612,
52 FR 41885 (October 30, 1987), regarding
Federalism. This Order requires that
agencies, to the extent possible, refrain
from limiting state policy options,
consult with States prior to taking any
actions that would restrict State policy
options, and take such actions only
when there is clear constitutional
authority and the presence of a problem
of national scope. The Order provides
for preemption of State law only if there
is a clear Congressional intent for the
agency to do so. Any such preemption is
to be limited to the extent possible.

Section 18 of the Occupational Safety
and Health Act (OSH Act). expresses
Congress’ clear intent to preempt State
laws with respect to which Federal
OSHA has promulgated occupational
safety or health standards. Under the
OSH Act a State can avoid preemption
only if it submits, and obtains Federal
approval of, a plan for the'development
of auch standards and their
enforcement. Occupational safety and
health standards developed by such
Plan-States must, among other things, be
at least as effective as the Federal
standards in providing safe and
healthful employment and places of
employment

In short, there is a clear national
problem related to occupational safety
and health for employees exposed to
hazardous chemicals in laboratories.
Those States which have elected to
participate under section 18 of the OSH
Act would not be preempted by this
regulation and wouid be able to deal
with special, local conditions within the
framework provided by this
performance-oriented standard while
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ensuring that their standards are at least
az effective as the Federal standard.

The 25 States with their own OSHA-
approved occupational safety and
health plans must adopt a comparable
standard within six months of
publication of a final rule. The States
are: Alaska, Arizong, California,
Connecticnt, Hawaii, Indiana, Jowa,
Kentucky, Maryland, Michigan,
Minnesota, Nevada, New Mexico, New
York, North Carolina, Oregon. Puerto
Rico, South Carvlina, Tennessee, Utah,
Vermont, Virginia, Virgin Islands, .
Washington, Wyoming. For New York
and Connecticut, plans cover only state
and local government employees. Until
such time as a State standard is
promuigaied, Federal QSHA will
provide interim enforcement assistance,
a8 appropriste, in these States.

VIIL. Authority and Signature

This document was prepared mmder
the direction of Gerard F. Scannell,
Asgistant Secretary of Labor for
Octupational Safety and Health, U.S.
Department of Labor, 200 Constitution
Avenue NW., Washington, DC 20210,
Pursuant to sections 8(b) and 8(c) and
8{g)(2) of the Act, OSHA bereby amends
29 CFR part 1910 by adding a new
§ 1910.1450 as set forth below.

List of Subjects in 29 CFR Part 1910

Laborateries, Occupational safety and
health.

Signed a1 Washingtan, DC, this 22nd day of
January 2990,
Gerard F. Scarmvell,
Assistant Secretory for Ocoupationol Sofety
and Health.

Part 1910 of title 29 of the Code of
Federal Regulation (CFR) is hereby
amended as follows:

PART 1910—0CCUPATIONAL SAFETY
AND MEALTH STANDARDS

1- The authority citatiop for part 1910,
subpart Z is amended by adding the
following citation at the end. (Citation
which precedes asterisk indicates
generz! rulemaking authority.)

Authority: Secs. 8 and 8. Occupational
Salety and Health Act, 20 US.C. 855, 657;
Secretary of Labor’s Orders Nos. 12-71 {38 FR
8754). 8-76 (41 FR 25058). or 5-&3 (48 FR
35736). as applicable: and 29 CFR part 1911
¥ v * Section 19103450 is also isgved ander .
sec_ 6{b). B{c) and &{g)(2). Poh. L 91-596. 84
Stat. 1593, 1599, 1600 29 LL.S.C. 855, 857,

2. Section 1910.1450 is added to
subpart Z, part 1910 to read as follows:

§191.1450 Ocxupstional exposure

hazardous chemicals in laboratories.
(a) Scope and application. {1) Thig

section shall apply to all employers

engaged in the laboratory use of
hazardous chemicals as defined below.

(2) Where this section applies it shall
supersede, for laboratories, the
requirements of al! other OSHA health
standards in 29 CFR part-1910, subpart
Z. except as follows:

(i} For any OSHA health standard,
only the requirement to limit employee
exposure to the specific permizsible
exposure iimit shall apply for -
laboratories, unless that particular
standard states otherwise or unless the
conditions of paragraph {a){2)(iii} of this
section apply. :

(ii) Prokibition of eye and akin contact
where specified by any QSHA health
standard shall be observed.

{iii} Where the action level {or in the
absence of an action level, the
permissible exposure limit) is routinely
exceeded for an OSHA regulated
substance with exposure monitoring and
medical surveillance requirements,
paragraphs {d) and (g)(1){(ii} of this
section shall apply.

{3) This section shall not apply to:

(i) Uses of kazardows chemicals whick
do not meet the definition of laboratory
use; and in such cases, the empl
shall comply with the relevant standard
in 29 CFR part 1910, subpart 2, even if
such use occurs in a laboratory,

{i1) Laboratory uses of haxardous
chemicals which provide no potential
for employee exposure. Examples of
such conditions might include:

{A} Procedures using chemically-
impregnated test media such as Dip-
and-Read tests where a reagent strip iz
dipped into the specimen 1o be tested
and the results are interpreted by
comparing the color reaction to a color
chart supplied by the manufacturer of
the test strip: and

{B) Commercially prepared kits such
as those used in performing pregnancy
tests in which all of the reagents needed
lt‘o conduct the test are contained in the

it.

(b} Definitions——

“Action fevel” means a concentration
designated in 29 CFR part 1910 for &
specific substance, calculated as an
eight (8}-hour time-weighted average,
which initiates certain required
activities such as exposure maonitoring
and medical surveillance.

“Assistant Secretgry”™ means the
Assistant Secretary of Labor for
Oc¢cupational Safety and Health, US.
Department of Labor, or designee.

“Carcinogen™ {see “select
carcinogen™). )

“Chemical Hygiene Officer” means an
employee who is designated by the
employer, and who is qualified by _
training or experience, to provide
technical guidange in the development

" and implementation of the provisions of

the Chemical Hygiene Plan. This
definition i8 not intended to place
limitations onr the position description or
job classification that the designated
indvidual shall hold within the-
emplover’s organizational stracture,

“Chemical Hyciene Plen™ meens a
written program developed and
implemented by the employer which
sets forth procedures, equipment,
personal protective etquipment and work
practices that (i) are capable of
protecting employees from the health
hazards presented by hazardous
chemicals used i that particular
workplace and (i) meets the
requirements of paragraph [e] of this-
section.

“Combustible Ifguid” means any
liquid having a flashpoint at or above
100 °F (37.8 °C), but below 200 °F (93.3
*C). except any mixture having
components with flashpoints of 200 °F
(93.3 *C], or higher, the total volume of
which make up 99 percent or more of the
total volume of the mixture,

“Compressed gas™ means:

(i} A gas or mixture of gases having, in
& cantainer, an absolute pressure
exceeding 40 psi at 70 °F (211 "Ck ar

{ii} A gas or mixture of gases having.
in a conteiner. an absolute pressure
exceeding 104 psi at 130 °F {54.4 *C)
regardless of the pressure at 70 °F {213
*Ckrar

(iii) A liguid baving a vapor pressure
exceeding 40 psi at 100 °F (37.8 °C) as
determined by ASTM D-323-72.

“Designated arec” means an area
which may be used for work with
“select carciropens,” reproductive
toxitis or substences which have & high
degree of acute toxicity. A designated
ares may be the entire laboratory, an
area of a laboratory or & device such as
a labaratory hood. '

“Em MEesns any occurrence
such as, but not limited to, equipment
failure, rupture of containers or failure
of control eguipment which resuolts in an
uncontrolled release of a harardous
chemical into the workplace.

“Enmployee™ means an individual
employed in 2 laboratory workplace
who may be exposed to hazardous
chemicals in the course of his or ber
assignments.

*Explosive” means a chemical that
causes & sudden. almost instantanegus
release of pressure, gas, and heat when
subjected to sudden shock, pressure, or
high tempersture. ‘

“Flammahie™ means a themical that
falls into one of the following categories:

(i) "Aerosol, flommoble™ means an
serosol that, when tested by the method
described in 16 CFR 150045, yieldsa -
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flame protection exceeding 18 inches at
full valve opening, or a flashback (a
flame extending back to the valve) at
-any degree of vaive opening:

{ii} “Gas, flemmable” means:

(A) A gas that, at ambient
temperature and pressure, forms a
flammable mixture with air at a
concentration of 13 percent by volume
orless:or -

{B) A gas that, at ambient temperature
and pressure, forms a range of
flammabie mixtures with air wider than
12 percent by volume, regardless of the
lower limit.

(iii) “Liguid, flammable"™ means any
liquid having a flashpoint below 100 °F
(378 *C), except any mixture having
components with flashpoints of 100 P
(37.% "C} or higher, the total of which
make up 99 percent or more of the total
volume of the mixture. .

u(gg;&lidbf{ammable" means a; solid,
0 an a blasting agent or explogive
as defined in § 1910.109(a), that is liabie
to cause fire throngh friction, absorption
of moisture, spontaneous chemical
change, or retained heat from
manufacturing or processing. or which
can be ignited readily and when ignited
burns so vigorously and persistently as
o create a serious hazard. A chemical
shall be considered to be a flammable
solid if, when tested by the method
described in 16 CFR 1500.44, it ignites
and burns with a self-sustained flame at
& rate greater than one-tenth of an.inch -
per second along its major axis.

“Flashpoint” means the minimum
temiperature at which a liquid gives off s
vapor in sufficient concentration to -
ignite when tested as follows:

(i) Tagliabue Closed Tester (See
American National Standard Method of
Test for Flash Point by Tag Closed
Tester, Z11.24-1979 (ASTM D 56-79))-for
liquids with a viscosity of less than 45
Saybolt Universal Seconds (SUS) at
100 °F (37.8 *C). that do not contain
suspended solids and do not have a
tendency to form & surface film under
test; or

(ii) Pensky-Martens Closed Tester (see
American National Standard Method of
Test for Flash Point by Pensky-Martens
Closed Tester, Z11.7-1979 {ASTM D $3-
79))-or liquids with a viscosity equal to
or greater than 45 SUS at 100 °F
(378 °C), or that contain suspended
solids. or that have a tendency to form a
surface fim under test: or

{iii) Setaflash Closed Tester (see
American National Standard Method of
Test for Flash Point by Setaflash Closed
Tester (ASTM D 3278-78)).

Organic peroxides, which undergo
autoaccelerating thermal decomposition,
are excluded from any of the flaghpoint
determination methods specified above.

“Hazardous chemical” means a
chemical for which there is statistically
significant evidence based on at least
one study conducted in accordance with
established scientific principles that
acute or chronic health effects may
occur in expased employees. The term
“health hazard” includes chemicals
which are carcinogens, toxic or highly
toxic agents, reproductive toxins.
irritants, corrosives, sensitizers,
hepatotoxins, nephrotoxins,
neurotoxing, agents which act on the
hematopoietic systems, and agents
which damage the lungs, skin, eyes, or
mucous membranes. .

Appendices A and B of the Hazard
Communication Standard (290 CFR
1910.1200) provide further guidance in
defining the scope of bealth hazards and
determining whether or not a chemical
is to be considered hazardous for
purposes of this standard.

“Laboratory” means a facility where
the “laboratory use of hazardous
chemicals™ occurs. It is a workplace
where relatively small quantities of
hazardous chemicais are used on a non-
production basis.

“Laboratory scale™ means work with -
substances in which the containers used
for reactions, transfers, and other

" handling of substances are designed to

be easily and safely manipulated by one
person. “Laboratory scale™ excludes
those workplaces whose function is to
produce commercial quantities of
ma _

“Laboratory-type hood” means a
device located in a laboratory, enclosure
on five sides with a moveable sash or

fixed partial enclosed on the remaining -

side; constructed and maintained to
draw air from the laboratory and to
prevent or minimize the escape of air
contaminants into the laboratory; and
allows chemical manipulations to be
conducted in the enclosure without
insertion of any portion of the
employee’s body other than hands and
arms. ,

* ' Walk-in hoods with adjustable sashes
meet the above definition provided that
the sashes are adjusted during use so
that the airflow and the exhaust of air
contaminants are not compromised and
employees do not work inside the
enclosure during the release of airbome
hazardous chemicals.

“Laborotory use.of hazardous
chemicals” means handling or use of
such chemicals in which all of the
following conditions are met:

(i) Chemical manipulations are carried
out on a “laboratory scale:”

(ii) Multiple chemical procedires or
chemicals are used:

- {iif) The procedures involved are not
part of a production process, nor in any
way simulate a production process; and

(iv) “Protective laboratory practices
and eguipment” are available and in
common use to minimize the potential
for employee exposure to hazardoys
chemicals,

“Medical consultation® means a
consultation which takes place between
an employee and a licensed physician
for the purpose of determining what
medical examinations or procedures. if
any, are appropriate in cagses where a
significant exposure to a hazardous
chemical may have taken place.

“Organic peroxide” means an organic
compound that contains the bivalent.
=0~ structure and which may be
considered to be a structural derivative
of hydrogen peroxide where one or both
of the hydrogen atoms has been
replaced by an organic radical

“Oxidizer” means a chemical other
than a blasting agent or explosive as
defined in § 1910.109(a). that initiates or
promotes combustion in other materials,
thereby causing fire either of itself or
through the release of oxygen or other -
gases. i

“Physical hazard™ means a chemical
for which there is scientifically valid

evidence that it is a combustible liquid,

a compreased gas, explosive, flammable,
&n organic peroxide, an oxidizer;
pyrophoric, unstable (reactive) or water-
reactive..

“Protective labaratory practices and
equipment”™ means those laboratory
procedures, practices and equipment
accepted by laboratory health and
safety experts as effective. or that the
employer cn': show to befeﬁ'ecﬁ‘;e. in
minimizing the potential for employee
exposure to hazardous chemicais,

“Reproductive toxins™ means
chemicals which affect the reproductive
capabilities including chromosomal
damage {mutations) and effects on
fetuses (teratogenesis) |

“Select carcinogen” means any
substance which meets one of the
following criteria:

(i) It is regulated by OSHA as a

tarcinogen; or

{ii) It is listed under the category,
“known to be carcinogens,” in the
Annusl Report on Carcinogens
published by the National Toxicology

' Program (NTP) {latest edition); or

(iii) It is listed under Group 1
{“carcinogenic to humans™) by the
International Agency far Research on
Cancer Monographs (IARC) (latest
editions): or- .

(iv) Itis listed in either Group 2A or

2B by IARC or under the category,

“reasopably anticipated to be
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carcinogens” by NTP, and causes
statistically significant tumor incidence
in experimental animrals in accordance
with any of the following criteria:

(A) After inhalation exposure of 6=7.
bours per day, 5 days per week, for a
significant portion of g lifetime to
dosages of less than 10. mg/m3;

. [B) After repeated skin application of
less than 300 (mg/kg of body weight) per
week; ot

(C) After oral dosages of less than 50
mg/kg of body weight per day.

“Unstable (reactive}” means &
chemical whick is the pure state, or as
produced or transported, will vigorously
polymerize, decompose, condense, or
will become self-reactive ynder
conditions of shocks, pressure or
temperature.’

“Water-reactive” means a chemical
that reacts with water to release & gas
that is either flammable or presents a
Lealth hazard.
- {c) Permissible exposure Iimits. For

iaboratory uses of OSHA regulated
substances, the employer shall assure
that laboratory emplovees’ exposures to
such substances do not exceed the
permissible exposure limits gpecified in
29 CFR part 1910, subpart Z.

{d) Employee exposure
determination—{1) Initial monitoring.
The employer shall measure the
employee’s exposure to any substance
regulated by a standard which requires
monitoring if there is reason to believe
that exposure levels for that substance
routinely exceed the action level (or in
the absence of an action level, the PEL).

(2) Periodic monitoring. I the initial
maonitoring prescribed by paragraph
{d)(1) of this section discloses employee
exposure over the action level {or in the
absence of an action level, the PEL), the
employer shall immediately comply with
the exposure monitoring provisions of
the relevant standard.

(3) Termination of monitoring.
Monitoring may be terminated in
accordance with the relevant standard.

{4) Employee notification of
monitoring resuits. The employer shall,
within 15 working days afier the receipt
of any monitoring results, notify the
employee of these results in writing
either individually or by posting results
in an appropriate location thatis
accessible to employees.

(e) Chemical hygiene plan—{eneral,
[Appendix A of this section is non-
mandatory but provides guidance to
assist employers in the development of
the Chemical Hygiene Plan.) (1)} Where
hazardoys chemicals as defined by this
standard are used in the workplace, the
employer shall develop and carry out
the provisions of a written Chemical
Hygiene Plan which is:

(i) Capable of protecting employees
from health hazards sssociated with
hazardous chemicals in that laboratory
and

{ii} Capable of keeping exposures
below-the limits specified in paragraph
{c) of this section.
~—{2)The Chemical Hygiene Plan shall
be readily available to employees,
employee representatives and. upon
request, fo the Assistant Secretary.

(3) The Chemical Hygiene Plan shall
include each of the following elements
and shall indicate specific measures that
the employer will take to ensure
laboratory employee protection:.

(i) Standard operating procedures
relevant to safety and bealth
considerations to be followed when
laboratory work involves the use of
hazardous chemicals;

{ii} Criteria that the employer will use
to determine and implement control
measures to reduce employee exposure
to hazardous chemicals including
engineering controls, the use of personal
protective equipment and hygiene
practices; particular attention shall be
given to the selection of control
measures for chemicals that are known
to be extremely hazardous;

(iif) A requirement that fume hoods
and other protective equipment are -
functioning properly and specific
measures that shall be taken to efsure
proper and adequate performance of
such equipment;

(iv) Provisions for employee
information and training as prescribed
in paragraph (I) of this section:

{v) The circumstances under which &
particular laboratory operation,
procedure cor activity shall require prior
approval from the employer or the
employer's designee before
implementation: - -

(vi) Provistons for medical
consultation and medical examinations
in accordance with paragraph {g) of this
section;

(vii) Designation of personnel
responsible for implementation of the
Chemical Hygiene Plan including the
assignment of a Chemical Hygiene
Officer and, if sppropriate,

. establishment of a Chemical Hygiene

Committee; and

{viii) Provisions for additional
employee protection for work with
particularly hazardous substances.
These include “select carcinogens,”
reproductive toxins and substances
which have a high degree of acute
toxicity. Specific consideration shall be
given to the following provisions which
shall be included where appropriate:
(A) Establishment of a designated”
area:

(B) Use of containment devices such
as fume hoods or glove boxes;

(C) Procedures for safe removal of
contaminated waste; and

(D) Decontamination procedures.

{4} The employer shall review and
evaluate the effectiveness of the
Chermical Hygiene Plan at least annually
and update it as necessary.

(f) Employee information and training.

(1) The employer shall provide

empioyees with information and training
to ensure that they are apprised of the
hazards of chemicals present in their
work ares.

(2) Such information shall be provided

.at the time of an employee's initial

assignment to 8 work area where
hazardous chemicals are present and
prior to assignments involving new
exposure gituations. The frequency of
refresher infortmation and training shall
be determined by the employer.

(3) Information. Employees shall be
informed of

{i) The contents of this standard and
its appendices-which shall be made
available to employees;

{ii) The location and availability of the
employer's Chemical Hygiene Plan;

{iif) The permissible exposure limits
for OSHA regulated substances or
recommended exposure limits for other
hazardous chemicais where there is no
applicable OSHA standard:

{iv) Signs and symptoms associated
with exposures to bazardons chemicals
used in the laboratory: and

{v) The location and availability of
known reference material on the -
hazards, safe handling. storage anid
disposal of hazardous chemicals fonnd’
in the laboratory including, but not
limited to, Material Safety Data Sheets
received from the chemical supplier. '

{4) Training (i) Employee training
shall include:

(A) Methods and observations that
may be used to detect the presence or
reiease of & hazardous chemical (such
as monitoring conducted by the
empioyer, continuous monitoring .
devices, visual appearance or odor of
hazardous chemicals when heing
released, ete.};. .

(B) The physical and health-hazards of
chemicals in the work area; and

(C) The measures employees can take
to protect themselves from these .
hazards. including specific procedures
the employer has implemented to
protect employees from exposure to
hazardous chemicals, such as
appropriate work practices, emergency
procedures, and personal protective
eguipment to be used.
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{1i) The employee shall be trained on
the applicabls :1stails of the employer's
written Cherr..al Hygiene Plan.

(8) Afedica! consultation and medical
exarr:-2tions. (1) The employer shall
provier all employees who work with
hazardons chemicals an opportunity to
receive medical attention, including any
follow-up examinations which the
examining physician determines to be
necessary, under the following
circumstances:

(i) Whenever an employee develops
8igns or symptoms associated with a
hazardous chemical to which the
employee may have been exposed in the
laboratory, the employee shall be
provided an opportunity to receive an
appropriate medical examination.

{if) Where exposure monitoring
reveals an exposure level routinely
above the action level (or in the absence
of an action level, the PEL) for an OSHA
regulated substance for which there are
exposure monitoring and medical
surveillance requirements, medical
surveillance shall be established for the
affected employee as prescribed by the
particular standard. .

{iii) Whenever an event takes place in
the work area such as a spill, leak,
explosion or other occarrence resulting
in the likelihood of a hazardous
exposure, the affected employee shall be
provided an opportunity for a medical
consultation. Such consultation shall be
for the purpose of determining the need
for 2 medical examination, -

(2) All medical examinationg and
consultations shall be performed by or
under the direct supervision of &
licensed physician and shall be
provided without cost to the employee,
without loas of pay and at a reasonable
time and place.

(3) Information provided to the
physician. The employer shall provide
the following information to the
physician:

{i) The identity of the hazardous
chemical(s) to which the employee may
have been exposed:

{ii) A description of the conditions
under which the exposure occurred
inciuding quantitative exposure data, i
available; and

{iii) A description of the signs and
symptoms of exposure that the
employee is experiencing, if any.

{4) Physician’s written opinion. (i) For
examination or consultation required
uncer this standard, the employer shail
sbtain a written opinion from the -

exemining physician which shall include

the following:

{A) Any recommendation for further
redical follow-up:

{B) The results of the medical
examination and any associated tests;

{C) Any medical condition which may
be revealed in the course of the
examination which may place the
employee at increased risk as a result of
exposure to a hazardous chemical found
in the workplace: and

(D) A statement that the employee has
been informed by the physician of the
results of the consultation or medical
examination and any medical condition
that may require further examination or
treatment. - .

(ii} The written opinion shall not
reveal specific findings of diagnoses
unrelated to occupational exposure. -

(h) Hazard identification. (1) With
respect to labels and material safety
data sheets:

{i) Employers shall ensure that Iabels
on incoming containers of hazardous
chemicals are not removed or defaced.

(ii} Employets shall maintain any
material gafety data sheets that are
received with incoming shipments of
hazardous chemicals, and ensure that
they are readily accessible to laboratory
employees.

(2) The following provisions ghall
apply to chemical substances developed
in the laboratary:

(i) If the composition of the chemical
substance which is produced
exclusively for the laboratory’s use is
known. the employer shall determine if
it is & hazardous chemical as defined in
paragtaph (b) of this section. If the
chemical is determined to be hazardous,
the employer shall provide appropriate
training as required under paragraph (f)
of this section.

(ii) If the chemical produced is a
byproduct whose composition is not
known, the employer shall assume that
the substance is hazardous and shall
implement paragraph {e) of this section.

- {iii) If the chemical substance is
produced for another user outside of the
laboratory, the employer shall comply
with the Hazard Communication
Standard (29 CFR 1910.1200) including
the requirements for preparation of
material safety data sheets and labelirg.

(i) Use of respirators. Where the nse
of respirators is necessary to maintain
exposure below permissible exposure
limits, the employer shall provide, at no
cost to the employee, the proper
respiratory equipment. Respirators shall
be selected and used in accordance with
the requirements of 20 CFR 1910.134.

{i) Recordkeeping. (1) The employer

shall establish and maintain for each
employee an accurate record of any
measurements taken to monitor
employee exposures and any medical
consultation and examinations including
tests or written opinions required by this
standard

-{2} The employer shall assure that
such records are kept, transferred, and
made available in accordance with 29
CFR 1910.20.

(k) Dates-{1) Effective date. This
section shall become effective May 1,
1990.

(2) Start-op-dates. {i) Employers shall
have developed and implemented a
written Chemical Hygiene Plan no later
than January 31, 1991.

{ii) Paragraph (a)(2) of this section
shall not take effect until the employer
bas developed and implemented a
written Chemical Hygiene Plan.-

-(1) Appendices. The information

" contained in the appendices is not

intended, by itsell, to create any
additional obligations not otherwise
imposed or to detract from any existing
obligation.

Appendix A to-§ 1910.1450—National
Research Coundl Recommendations

Corresponding Sections of the Stundard and
This Appendix

A. Genergl Principles
1. Minimize all Chemical Exposures
2 Avoid Underestimation of Risk
3. Provide Adequate Ventilation
4. Institnte a Chemical Hygiene Program
5. Observe the PELs and TLVs
B. Responsibilities o
1. Chief Executive Officer .

D. Components of tha Chémical Hygiene Pion
1. Basic Rules and Procedures

2. Chemical Procorement, Distribution, and
Storage )

3. Enxviromments] Monitoring

4. Housekeeping. Maintenance and .
Inspections .

5. Medical Program

6. Personal Protective Apparel and
Equipment

7. Records

8. Signs'and Labels .

9. Spills and Accidents

10. Training and Information

11, Waste Disposal
E Generol Procedurss for Working With
Chemicals

- 1. General Rules for all Laboratory Work
with Chemicals
Z Allergens and Embtyotoxins
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3. Chemicals of Moderate Chronic or High
Acute Toxicity

4. Chemicals of High Chronic Toxicity

5. Animal Work with Chemicals of High
Chronic Toxicity
F. Safety Recommendations
G. Material Safetv Data Sheets

Foareword

As guidance for each employer’s
development of an appropriate laboratory
Chemical Hygiene Plan. the following non-
mandatory recommendations are provided.
They were extracted from “Prudent Practices
for Handling Hazardous Chemicals in
Laboratories” (referred to below as “Prudent
Practices™), which was published in 1981 by
the National Research Council and is
available from the National Academy Press,

. 2101 Constitution Ave~ NW., Washington DC
20418

“Prudent Practices” is cited because of its
wide distribution and acceptance and
because of its preparation by members of the
laboratory community through the
sponsorship of the National Research
Council However. none of the .
recommendatians given here will modify any
requirements of the laboratory standard. This
Appendix merely presents pertinent
recommendations from “Prudent Practices™,
organized into a form convenient for quick
reference during operation of & laboratory
facility and during development and
. application of a Chemical Hygiene Plan.
Users of this appendix should consult
“Prudent Practices™ for a more extended
presentation and justification for each
recommendation.

“Prudent Practices™ deals with both safety
and chemical hazards while the laboratory
standard is concerned primarily with
chemical hazards Therefore, only those
recommendations directed primarily toward
control of toxic exposures are cited in this
appendix, with the term “chemical hygiene™-
being substituted for the word “safety”.
However, since conditions producing or
threatening physical injury often pose toxic
risks as well, page references concerning
major categories of safety hazards i the
laboratory are given in section F.

The recommendations from “Prudent
Practices™ have been paraphrased. combined,
or otherwise reorganized, and beadings have
been added. However, their sense has oot
been changed.

Corresponding Sections of the Standard
this Appendix ) :

The following table is given for the
convenience of those who are developing a
Chemical Hygiene Plan which will satisfy the
requirements of paragraph (e) of the
standard It indicates those sections of this
appendix which sre mest pertinent to each of
the sections of paragraph (e) and related
paragraphs.

and topic In !
Paragraph Iabocatory apoendix
(e)3)H) Standard operating procedores | C, D, E

(e}3{m) Criteriz % be used for imple- | D
mentation of Mmaskres 10 MKRCH @x-

posures.

(eX3¥=m Fume hood pertormance ... | Cdb

(e)}(3iv) Employes imiormation and | D10, D9

@ 4

cures), ) )

{e)(3}v) Roquirermarts for prior &

proval of laboraiory acCtvitkes. .

(0)(3}{W) Medica commiation snd
eal -

E2, E4b
D5, B4t
(eXivi) Chemical hygiens respons- | B
(@)}3)Nvi) Spesiad precautions for work | E2, E3,
with  particularty E4

hazrdious st
Stpnces.

In this appendix. those recommendations
directed primarily at administrators and
supervisors are given in sections A<D. Those
recommendations of primary concarn to
employees who are actually bandling -
laboratory chemicals are given in section E
[Reference to page numbers in “Prodent
Practices™ are given in parentheses.)

A. General Principles for Work with
Loboratory Chemicals

In addition to the more detailed
recommendations listed below in sections B-
E. "Prudent Practices™ expresses certain
general principles, including the following:

1. It is prudent to minimize oll chemicat
expasures. Because few laboratory chemicals
are without bazards, genersl precautions for
bandling ail laboratory chemicals should be
adopted. rather than specific guidelines for
particular chemicals (2. 10} Skin contact with
chemicals should be avoided as a cardinal -
rale {198}.

2. Avoid underestitation of risk. Even for
substances of 8o known significant hazard, .
exposgre shoold be minimized: for work with
substances which present special hazards,
special precautions should be taken (10, 37,
38). One shouid assume that any mixture will
be more toxic than its most toxic component
{30, 103) and that all substances of unknown
toxicity are toxic {3. 34}

3. Provide adequate ventilation. The best
way 10 prevent exposure to sirborse
substances is to prevent their escape into the
working atmosphere by wse of hoods and
other ventilation devices (32, 198). -

4. Institute o chemical hygiene program. A
mandatory chemical hygiene program
designed to minimire exposures is needed: it
should be a regular, continuing effort. not
merely a standby or short-term activity (6,
11). Its recommendations should be followed
in academic teaching laboratories as well as
by full-time laboratory workers (13

5. Observe the PELs. TLVa. The -
Permiasible Exposure Limits of OSHA and
the Threshold Limit Values of the American
Conference of Governmenta) Industrial
Hygienists should pot be exceeded (13).

B, Chemical Hygiene Responsibilities

Responsibility for chiemica] hygiene rests at
all levels (8, 11. 21) including the: .

1. Chief executive officer, who has ultimate
responsibility for chemical hygiene within the
institution and must, with other
administrators, provide continving support
for institutional chemical hygiene (7. 11).

2 Supervisor of the departmant or other
administrative unit. who is responsible for
chemical hygiene in that onit (7).

3. Chemical hygiene officer(s). whose
appointment is essential (7} and who must:

{a) Work with administrators and other
employees to develop and implement
appropriate chemical bygiene policies and
practices (7} - . )

{b) Monitor procurement. use, and disposal -
of chemicals used in the lab (8%

(¢) See that apptropriate audits are
maintained (8%

{d) Help project directors develop
precautions and adequate facilities (10

{e) Know the carrent legal requiremnents
concerning regulated substances (50); and

{f) Seek ways to improve the chemical
hygiene program (B. 11}

yfl.abamzanr supervisor, who has oversll
respoosibility for chemical hygiene in the
laboratory (21) including responsibility ta:

(a) Ensure that workers know and follow
the chemical hygiene rules, that protective
equipment is available and in working order.
and that appropriate training has been
provided {21, 22} - '

{b) Provide regular, formal che:m?ml )
hygiene and bousekeeping inspections -
including routine inspections of emergency
equipment (2L173k

(¢) Know the current legal requirements
concerning regulated substances (50, 231}

(d) Determine the required levels of
protective appare! and equipment (156, 160
162): and . ‘

(e) Ensure that facilities and training for
nse of any material being ordered are -
adequate [Z15). .

5. Project director or director of other
specific opertion. who has primary
responsibility for chemical hygiene

s for that operation (7).
8. Labarotory worker, who is responsible

for

{a) Planning and conducting each operation
in sccordance with the institutional chemieal
hygiene procedures (7, 21. 22, 230}: and

{b) Developing good personal chemical
hygiene habits (22). -
C. The Loboratory Facility. .

1. Design. The laboratory facility shoald

(&) An appropriate general ventilation
system (see C4 below) with air intakes and
exhausts located so as to svoid intake of
contaminated air (194} -

{b) Adeceate, well-ventilated stockrooms/
storerooms (218, 19k

{¢) Laboratory hoods and sinks {12, 1682}

(d) Other safety equipment including
eyewash fountains and drench showers (182,
168); and .

{e) Arrangements for waste disposal (12,
240).
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% i..atemance. Chemicdl-hygiene-related

equ st (hoods, incinerator., ete.) should
unc=>:: ontinuing appraisal and be
moc.: o i inadequate (11, 12).

& Lrzge. The work conducted (10) and its
scaic : [2j must be appropriate to the
Phymaal facilities available and, especially,
to the quality of ventilation (13).

4. Ventilation—{a) Genera! laboratory
ventilation. This system should: Provide a
source of air for breathing and for input to
local ventilation devices (199); it should not
be relied on for protection from tooic
substances released into the laboratory (198);
ensure that laboratory air is continually
replaced. preventing increass of air
concentrations of toxic substances during the
working day (194); direct air flow into the
laboratory from non-lgbotatory areas and out
to the extetior of the building (194).

{b) Hoods. A labaratory hood with 2.5
linear feet of hood space per person shoild
be provided for every 2 workers if they spend
most of thei* time working with chemicals
(199); each hood should have & continuous
monitoring device to allow convenient
confirmation of adequate hood performarce
belore use (200, 209). If this is not possible,
work with substances of anknown toxicity
should be avoided (13) or other types of local
ventilation devices should be provided (199).
See pp. 2012086 for a discussion of bood
design, construction. and evalnation. .

(c) Other locw! ventilation devices.,
Ventilated storage cabinets, canopy hoods.
snorkels, etc. should be provided as nerded
{199). Each eanopy hood and snorkel should
have a separate exhanst duct (207), -

{d) Special ventilation areas. Exhaust air
from glove boxes and isolation rooms should
be passed through scrubbers or other
treatment before release into the regular
exheust systet (208). Cold rooms and warrm
rooms should have provisions for rapid
escape and for escape in the event of
electrical failure (200).

(e) Modifications. Any alteration of the
ventilation system should be made only if
thorongh testing indicates that worker
protection from airbotne toxic substances
will continge to be adequate (12, 193, 204).

{f) Performance. Rate: 4~12 room air
changes/hour is normally adequate general
ventilation if local exhaust systems such as
200ds are used as the primary method of
=ontrol (194).

(8) Quality. Generul sir flow should not be
arbulent and should be relatively uniform
hroughout the laboratory, with no high
velocity or static areas (194. 185); airflow into
and within the hood should not be .
2xcessively tarbulent (200} hood face
relocity should be adequate (typically 60-100
Jm) (200. 204).

(h) Evoluation. Quality and quantity of
sentilation should be evaluated on
nstallation (202), regularly monitored (at
east every 3 months) (8, 12, 14. 185). and
eevaluated whenever » change in local
rentilation devices is made {12, 185, 207). Séw
’p. 195-198 for methods of evaluation and for
:glculation of estimated girborne
:ontaminant concentrations.

- be appropriate when testing or

D. Components of the Chemical Hygiene Plon

1. Basic Rules and Procedures - .
[Recommendations for these are given in
section E, below)

2 Chemical! Procurement, Distribution, and
Storage .

(a) Procurement. Before r substance i
received, information on proper handling,
storage, and disposal should be known to
those who will be involved (215, 218). No
container should be accepted without an
adequate identifying labe] (216). Preferably,
all substances should be received in & centrai
location (218). :

(b} Stockrooms/storerooms. Toxic
substances should be segregated in & well-
identified area with local exhaust ventilation
(221). Chemicals which are highly toxic (227)
or other chemicals whose containers have

- been opened should be in tnbreakable

secondary containers {219). Stored chemicals
should be examined periodically (at least .
annually) for replacement, deterioration, and
contniner integrity (218-16).

5 /storetooms should not be used
as preparation or repackaging areas, should
be open during fiormil working hours, and
should be controlled by one person (219).

{c) Distribution. When chemicals are hand

carried, the container shauld be placed in an
outside container or bucket. Freight-only
elevators should be nsed if possible (223).

(d) Laboratory storoge. Amounts permittad
should be as small as practical Storage on
bench tops and in hoods is inadvisable.
Exposure to heat or direct sunlight ahould be
avoided. Periodic inventories should be
conducted, with unneeded items being
discarded or returned to the stareroom/
stockroom (725-8, 229).
3. Environmental Monitoring

Regulsr instraments] monitoring of
airborne concentrations is not usnally
justified or practical in laboratories but ma

hoods or other ventilation devices (12) or

- when a highly toxic substance is stored or -

used regularly (eg. 3 times/week) (13).
4. Housekeeping. Maintenance. and
In'plcﬁm' .

{a) Cleaning. Floors should be clegned

* regularly (24).

(b} Inspections. Formal housekerping and
chemical hygiene inspections should be held
at least quarterly (& 21) for onits which have
frequent pesonnel changes and semiarmualiy
for others; informa) inspections should be
continual (21}, .

(c) Maintenance. Eye wash fountains
should be inspected st intervals of not lesy
than 3 months (). Respirators for rontine use
should be inspected periodically by the
laboratory supetvisar (189). Safety showers
should be tested routinely (189). Other safety
equipment should be inspected regularly.
(.8~ every 3-8 months] (8, 24.171). .
Procedures to prevent restarting of ont-of-
service equipment should be established [25).

(d) Passagewayzs. Stairways and hallways
should not be used as starage areas (24).
Access to exits, emergency equipment, and
utility controls should never be blocked (24).

v

5. Medical Program

(a) Compliance with regulations. Regular
medical surveillance should be establisbed to
the extent required by regulations {12).

(b) Routine surveillance. Anyone whose
work involves regular and frequent handling
of toxicologically significant quantities of a
chemical should consult a qualified physician.
to determine on an individual basis whether
a regular schedule of medical surveillance is -
desirable (11. 50). :

(c) First aid. Personnel trained in Brst aid
should be available dnring working hours and -
an emergency room with medical personnel
shogld be nearby (173). See pp. 178-178 for
description of some emergency first aid
procedures. - :

- & Protective Apparel and Equipment

These should insude for each laborntory:

(&) Protective apparel eompatible with the
Tequired degree of protection for substances
being handjed (158+161}: :

{b) An easily accessible drench-type safety
shower (162, 189);

(c) An eyewash forntain (182F

{d) A fire extinguisher (182-164) =~

(e) Respiratory protection (164-8), Gre
glarm and telephone for emergency nse {162)
ahould be available pearby: and . _

1) Other items designated by the
Iaboratory supervisor (156, 160).
7. Records

{x) Accident records should be written and
retained {174). .

(b) Chemicsl Hygiene Plan records shogld
document that the facilities and precautions
were campatible with corrent knowledge and

70 veatory and ssege fecords for high

¢

tisk substances should be kept as specified in
{d] Medical records should be retained by
the institution in accordance with the
requirements of state and federal regulations
2 :

4 Signs and Labels - )

. Prominent signs and Iabels of the following

shoald be posted:
m(':)'&nmcytelephmembanof .
1/ tacikit 2

emergency SUPETvisors,
and laboratory workers (28):

{b) Identity labels, showing contents of
conteiners (including waste receptacies) and
amsociated hazards {Z7, 48} .

(c) Location signs for safety showers,
eyrwash stations, other safety and first aid
equipment, exits {27) and areds where food
and beverage consumption and storage are
permitted (24): and

(d) Warnings at areas or equipment where .

inl or vnusual bazards exist (27).
8. Spills and Acridents

(a) A wrritten emergency plan should be
established and comtmmicated to all
personnel: it should inciude procedures for
ventilation failure (200), evacusation, medical
care, reporting. and drills (172).

{b) There should be an alarm system
alert people in all parts of the facility
including isolation areas such as cold rooms
(172). -
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() A spill contro] policy should be
developed and shouid include consideration
of preventian, containment. clesnnp, and
reporting (175). .

(d) All accidents or near accidents sbonld
be carefully analyzed with thelesults
distributed to all who might beneft (8, 28).
10. Information and Training Program

(a) Aim: To assure that all individualy at
rigk are adeqnately informed about the work
in the laboratary, its risks, and what to do if
an acrident occurs (5, 15).

{b) Emergency snd Personal Protection
Training: Every laboratory worker should
know the jocation and proper pse of
available protective apparel and equipment
(154, 189} . _

Some of the full-time personnel of the
laboratory shounld be trained in the propet:
use of emergency equipment and procedurss
(6).

Such training as well as first aid instruction
should be available to (154) and encouruged
for (176) everyone who might need it

(<) Receiving and stockroom/storeroom
personnel should know about hazards,
handling equipment. protective apparel, ai
@) Ereeqasaay of Tiatatog: The training and

requency of Training: ini
education program should be a regular,
cantinuing activity—not stmply an anmoal
presentation (15)

(e) Literatore/Consultation: Literature and
consulting advice concerning chemical
hygiene should be readily available to
laboratory personnel, who shogld
encouraged to use these information

11. Weste Disposel Program.

{8) Aim: To assure that minitnal harm to
people, other organixms, and the enviranment
will resylt from the disposal of waste
Iaboratary chemicals (5).

(b) Content (14, 232, 233, 240; The waste
disposal program ahould specify how wasts -
is to be collected, segregaied, stored, and
trensported and include comsideration of
what materials can be incinerated. Transport
from the institation orost be in sccordance
with DOT regulations {244).

(¢) Discardmg Chemical Stocks: Unlabeled
containers of chemicals and solations should
undergo prompt disposal: if partially nsed,
they should not be opened (24.27)

Before 8 worker's employment in the
laboratory ends, chemicals for which that
person was responsible should be discarded
ot teturned lo storage (228). _

(d} Frequency of Disposal: Waste shonld be

. removed from laboratories to a central waste

stornge area #t least once per week and from
the central waste storage area at regolar
intervals (14).

{e) Method of Disposal: Incineration in azn
environmentally acceptable manner is the
most practical disposal method for
combustible laboratory waste [14. 238, 241).

Indiscriminate disposal by pouring waste
chemicals down the drzin [14. 231, 242) or

* adding *hem to mixed refuse for indfill

burial is unacceptable (14).
Hoods should not be used as & means of
disposal for volatile chemicals {40, 200).
Disposal by recycling (233, 243) or chemical
decontamination (40, 230) should be used
when passible. :

E Bosic Rules ond Procedures for Working
with Chemicoly - - :

The Chernical Hygierw Plan should require
that laboratory workers know and follow its
rules and procedures. In addition to the
procedures of the sub programs mentioned *
above, these should include the roles hstad

below.
1. Genreral Rules :

The {ollowing should be used
essentially all laboratory work with
chemicals .

(2} Aczidents and spillp—FEye Caontact
Promptly fluah eyes with water for o
prolonged period (15 minutes) and seek
medical attention {33, 172].

Ingestion: Encourage the victim to drink
large amounts of water {178). .

Skin Contact Promptly fhush the affectad
area with water {33, 172, 178) and remove any
contaminated clothing (172, 178} If symptoms
persist after washing. seek medical atiention
{33).

Clean-up, Promptly clean up spills, naing
appropriate protective apparel and -
equipment and proper disposal (24 33} Ses
Pp- Z33-237 for specific cleap-up :
recommnendations.

rb}Avaidmmofﬁuuﬁne'éxpa;m
Develop and encourage safe habits [23);
avoid unnecessary exposure to chemicals

Do not smell or taste chemicals (32). Vent -

apparatus which may discharge toxic
chemicals {vacoum pumps, distillation

.columna, etc.) into local exhaust devices

(299).
Inspect gloves [157) and test glove boxes
(208) before nee. .

Do not allow release of toxic substances in
cold rooms and warm rooms. since these
?aw)e.mntainedndrmhtedaunuphuu
200 . ,

(c) Choies of chemicols: Use only thoas
chemicals for which the quality of the -
umh]. ble ventilation system is appropriste
(3. - -

(d) Eoting. smoking, ete: Aveid eating,
inking. smoking, gam chewing, or
application of cosmetics in areas where
laborstory chemicals are present (22, 24, 32,
40}): wash hands before conducting these

* sctivities (22, 24)

Avoid storege, handling or conswmption of
food or beverages in storsge areas,
refrigerators. glassware or utensils which are
also used far Iaborstory operstions [T, 24,
228). i

(¢) Equipment and glassware- Handle and
store iaboratary glassware with care to avoid

damage: do not use damaged glassware (25

chmtéunwithbewuﬂuhudom
evacuated glass apparstus; shield or wrap
them to contain chemicals and

should impiosion ocont (25). Use equipment

only for its designed porpose (29, 28
(f) Exiting: Wash areas of exposed skin
well before leaving the laboratory (23).
(8) Horsepioy: Avoid practical jokes or

 other bebaviar which might carfuse, startie

or distract anotber worker (23).
(h) Mouth suctior: Do not nse mowth

* -+ .suction for pipeting or starting & siphon {23,

32). .
(i) Personal apparet Confine Jong hair and
loose clothing (23, 158) Wear shoes at all

times in the laboratory but do not wesr

" sandaly perforated shoes. or snenkers (158). ¢

{i) Persanal housekeeping: Keep the wark
ares clean and unchattered. with chemicals
and equipment being propesty labeled and

. stored: clewn up the work area on completion

of an operation or at the end af each day {24).

(k) Persanal protection: Assare that
appropriate eye protection (154-158) is worn
by all persona, inclnding visitors, where
chemicals are stored or handled {22, 23, 33,
154). :

‘Wear appropriate gloves when the
potential for contact with toxic materials
exists {157); inspect the gloves before each
use, wash them before removal. and replace
them periodically (157) (A table of resistance
to chemicals of common glove materials is

given p. 1501 - N

Use appropriate (164-168) respirntory
equipment when ajr contaminant
concentrations are not sufficiently mmdad
by engineering cantrals (184-5). inspecting
the respirator before use (160).

Use any other protective and emergency
apparel and equipment as appropriate (22,
157-162) .

Avaid use of contact lenses in the
laboratory unless necessary: if they are used,
inform supervisar so special precautions can
be taken (155} -

Rmhbaawmhh?ndmdym
significant contamination {161} -

{1} Pianning: Seek informaition and sdvice
about hazards {7). plan appropriate protective
equtpmlbdmu}hegxmhg‘ any new
opeyxtion {22, 23 oo T

{m) Unatiended aperations: Lanwve lights on,
place an appropriate sign on the door, and
provide for containment of toxic substances
in the event of failure of a utility seyvice .
(such as cooling water) to an mmattended
operation {27, 128) .

(n) Use of hood: Use the hood far
operations which might resalt in relesge of
toxdic chemical vapors or dust {198-8). .

As a rule of thumb, wae a hood or other
local ventilation device when warking with
any appreciably valatile substance witha -
TLV of less than 50 ppm (13).

Confirm adetpuste hood performance
bafore ose; keep bood closed at all times
except when adjustments within the bood are
being made [200); keep materials stored in
hoods to a mimnwon and do not allow them
1o hlack vents or air flow (200).

Leave the hood “on™ when it ismotim |
active use if taxic substances are stored in it
or if it is uneertain whether adequate general
lsborstory ventilation will be maimaimed
when it ia “off™ (200). E .

(v) Vigilance: Be alert to mssfe conditions
and see that they are corrected when
detected [22). :

(p) Waste disposal: Assure that the plan
for each laboratory operation inciudes plane
and training for waste disposal (230).

Deposit chemical wasts in

- - inbeled receptacles and follow all other
© waste disposal procedures of the Chemicsl
. Hygiene Plan (22 24). ' -

Do not discharge to the sewer concentrated
acids ar bases (231); highly toxic, )
malodarous, or lachrymatory substances
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{231 or any substances which might
interiere with the biological activity of waste
warer treatment plants. create fire or-
expiosion hazards, cause structural damage
or obstruct fiow (242). -

{q) Working alone: Avoid working alone in
a building: do not work alone in a laboratory
if the procedures being conducted are -
bazardous (28).

2 Working with Allergens and !-:mb:yotoxms

{2) Allergens (examples: diazomethane,
isocyanates, bichromates): Wear suoitable
gloves to prevent hand contact with allergens
?;5 1ubsta.m:es of unknown allergenic activity

(b) Embryotoxins {34-5) (examples:

organomercurials, lead componnds,
formamide}: If you are a woman of ;
chil age, handie these sabstances
only in 8 hood whose satisfactory :
performance has been confirmed. using
appropriate protective apparel (especially .
gloves) to prevent skin contact

Review each use of these materials with
the research supervisor and review
continuing uses annually or whenever a
procedural change is made.

Store these substances, properly labeled, in
an adequately ventilated area in an
- unbreakable secondary container.

Notify supervisors of all incidents of
exposure or spills; consult & qualified
physician when appropriate,

3. Work with Chemicals of Moderate Chronic’
or High Acute Toxicity

Exsmples: diisopropyifiuropbosphate (41),
hydrofluoric acid (43). bydrogen cyanide {45).

Supplemental ruies to be followed in
addition to thoss mentioned above
(lednreBof"Pmd-tPncnm '+ PP- 39~

(a) Aim: To minimize exposgre to these
toxic substances by any route using all
reasonable precautions (39).

{b) Applicability: These precautions are
appropriate for substances with moderate
chronic or high acute toxicity used in
significant quantities {39).

(<) Lacation: Use and store these
substances only in areas of restricted access
with special warning signs (40, 229).

Alwzyz use a hood (previously evaloated
to confirm adequate performance with a face
velocity of at least 80 linear feet per minute)
(40) or other containment device for
procedures which mey resuit in the
generation of aerosols or vapors containing
the substance (39): trap relessed vapors to
prevent their discharge with the hood
exhaust (40).

(d) Personal protection: Always avoid skin
contact by use of gloves and long sleeves
{and other protective apparel as appropriate)
{39). Always wash hands and arms
immediately after worhng with these
materials (40).

(¢) Aecords: Maintain records of the

amounts of these materials on hand, amounts

wsed, and the names of the workers involved
(40. 229).
(f) Prevention of spills and accidents: Be
prepared for accidents and spills (41).
Agsure that at least 2 people are present at
all imes if a compound in use is highly toxic
or of unknown toxicity {39)-

Store breskable containers of these
substances in chemically resistant trays: also
work and mount apparatus above such trays
or cover work and storage surfaces with
removable, absorbent, plastic backed paper
(40).

If a major spill occurs outside the hood,
evacuate the ares; assure that cleanup
personnel wear suitable protective apparel
and equipment (41).

() Waste: Thoroughly decontaminate or
incinerate contaminated clothing or shoes
{41). If possible, chemically decontaminate by
chemical conversion (40). -

Store contaminated waste in closed,” -

-suitably labeled. impervious containers (for

liquids, in glass or plastic bottles balf-filled
with vermiculite) {40).

4. Wark with Chemicals of High Chromic
Toxdcity .

{Examples: dimethylmercury and nickel
carbonyl (48), benzo-a-pyrene (51), N-
nitrosodiethylamine (54), other human
carcinogens or substances with high
carcinogenic potency in animals (38).)

Further tupplementnl rules to be followed,
in addition to all thess mentioned above, for
work with substances ofknnwnhxghchmnic
toxicity {in quantities above a few
to a few grams, on the substance}
(47). (Procedure A of “Prudent Practices”™ pp.
47.50).

{a) Access Conduct all transfers snd work
with these substances in a “controlled area™:
a restricted access hood. glove bex, or
portion of 2 lab, designated for use of highly
toxic substances, for which all people with
access are aware of the substances being
used and necessary precautioms (48)-

(b) Approvals: Prepare a plan for use and
disposal of these materials and obtain the
approval of the laboratory supervisor (48).

({¢) Non-contamination/Decontamination:
Protect vacyum pwmps against contamination
by scrubbers or HEPA filters and vent them
into the hood (49). Decontaminate vacoum
pumpu or other contaminated equipment.

including glassware, in the hood before
removing them from the controlled area (49,
50)

Decontaminate the mmmned irea before
normal work is resumed there (50).

{d) Exiting: On leaving a controlled ares.
remove any protective apparel (phmg itin

(e)Howehemeunmtmop ora
vacoum cleaner equipped with a HEPA Rlter
h:mdofdxymupmgﬂlhamncnhm
was a dry powder (50). .

(f) Medical sarveillance: If using
tnnmlngiully:muﬁumqnnnnuufmdu
substance on a regular Basis (e.g., 3 times per
week], consult & qualified physicisn
concerning desirability of regular medical
surveillance (50).

{g) Records: Keep accurate records of the .
amounts of these substances stored (229) and
used, the dates of use. and names of users
(a8}

(b) Signs and lobels: Assure that the
controlied aree is conspicuously marked with
warning and restricted access signs (49) and
that all containers of these substances are

nppropﬂnte.ly l1abeled with identity and
warning labels (48).

(i) Spilis: Assure that contingency plans.
equipment, and materigls to minimize
exposures of people and property in case of
accident are available (233-4).

(i) Storage: Store containers of these
chemicals only in a ventilated, limited accexs
(48, 27, 229) ares in appropriately labeled.
unbreskable. chemically resistant secondary
containers (48, 229). -

(k) Glove boxes: For a pegative pressure  ~
glove box, ventilation rate must be at least 2
volume changes/hour and pressure at least
Q5 inches of water (48). Fora posmve
pressure glove box, thoroughly check
leaks before each use (49). In either case. tmp
the exit gases or flter them through a HEPA
filter and then release them into the hood -
(49).

1) Waste: Use chl-u:al decontamination
whenever possible; ensure that containers of
contaminated waste (including washings
from contaminated flagks} are transferred
from the controlled aresa in a secondary
container under the supervision of amhonzed
personnel (48, 50, 233).

S.A.mmalWorkmthﬂuemcnbolesh
Chronic Toxicity -

{a) Amm:thrgelm]nsmdxu.speanl
facxhhu with restricted lmmpdmble
(58)-

(b) Administration of the toxic substance: .
‘When possible, administer the substance by
injection ar gavage instead of in the diet. If

administration is in the diet. use a caging
system under begutive pressure or under
hmmrmﬁwd:medwwudﬂﬂmﬁlm

(c)AmIWamDeﬂupmudm
which minimize formation and dispersal of
contaminated aerosols, intiuding those from
food, urine, and feces (.- use HEPA filtered
vacuum equipment for cleaning. moisten
contaminated bedding before removal from
the cage. mix diets in closed containers ina
hood) (55. 56).

(d)wmmm%mwhngh

the animal room. wear plastic or rabber
gloves. fully buttoned laboratory coat or
jumpsuit and. if needed because of -
incomplete of aerosols, other -
appeare] and equipment (shoe and bhead
coverings, respirator) (58).

(e) Waste disposal Dispose of
mmmdamﬂhmnmdmihby
incineration if the available incinerator can
convert the contamiinant to non-toxic .
products (238): otherwise, package the waste -
lpmmnmlyforhnrulhlnEPA-lpmved
site (239). .

F. Safety Recommendations

Tbenbwemdaﬂmhm"?rﬁcm
Practices” do not include those which are
directed primarily toward prevention of .
physical injury rather than toxic exposure.

. Howewer, failure of precautions

againit -
injury will often have lhamlemdny eﬁ'ﬁ of
causing toxic exposures. ore, we
below page references for recommendations
conceming some of the major categories of
safety haznrds which also have implications
_for chemical hygiense: .
1. Corrosive agents: (35-8)
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2 Electrically powered laboratory epparatus:

(179-52)

3. Fires, explosions: (26, 57-74, 162-4. 174-S,

219-20, 228-7)

4. Low temperature procedures: (28, 88)
5. Pressurized and vacuum operations
_{including use of compressed gas

cylinders}: {27, 75-101)

&. Matericl Safety Data Sheets )
Material sufety data sheets are presented
in *“Prudent Practices™ for the chemicals
listed below. (Asterisks denote that
comprehensive material safety data sheets

are provided).

*Acetyl peroxide (105).
*Acrolein (108)
*Acrylonilrile [107)
Ammonia {ankydrous) {91)
* Aniline {109)

*Benzene (110)
*Benzolajpyrene (112)

*Bis(chioromethyl) ethar (113}

Boron trichloride {91)
Boron triftuoride {32)
Bromine {114) .

*Tert-butyl hydroperoxide (148) -

*Carbon disulfide {118)
Carbon monoxide {32) .
“Carbon tetrachloride [118)
*Chlorine [119)

Chlorine trifluoride (84}
*Chloroform (121) .
Chloromethane (93)
“Diethy] ether (122)

Diisopropyl fuorophosphate (41)
- “Dimethylformamide (123)

- “Dimethy! sulfate (125)
“Dioxage (126)
“Ethylene dibromide (128)
“Fluorine (95)
“Formaldehyde (130)
*Ilydrazine and salts (132)
Hydrofluoric acid (43) . -
Hydrogen bromide {98)
Hydrogen chioride (98]
*Hydrogen cyanide (133)
*Hydrogen sulfide (135)
Mercury and compounds {52)
“Mcthanol (137)
"Morpholine {138)
“Nickel carbonyl (99)
“Nitrobenzene (139)
Nitrogen dicxide (100}
N-nitrosodietbylamine [54)
“Peracetic acid {341)
*Phenol (142)
*Phosgene (143)
“Pyridine (144)
“Sodium azide (145)
*Sodium cyanide (147)
Sulfur dioxide (101)
“Trichloroethylene {149)
*Vinyl chioride [150)

Appendix B to § 1910.1450-—Raf;
(Non-Mandatary)

The following references are provided to
asaigt the employer in the development of &
Chemical Hygiene Plan. The materials listed
below are ofiered as non-mandatory
guidance References listed here do not imply

- specific endorsernent of a book, opinion,
-safety or heatth problem. Other references

~Aca

 Guidelines, Dow Chemical Co. Box 1713, .

. GPO. Washington. DC 2402, 1581

" Washington, DC, 1981. .
" 8. Renfrew, Malcolm, Ed. Safery in the

7. IARC Monographs on the Evaluation of
technigue, policy or a specific solution fora the Carcinogenic Risk of Chemicals to Man,
Worid Health Organization Publications
not listed here may better meet the needz ofa  Center. 42 Sheridan Avenue, Albany, New
specific laboratory. (a) Materials forthe - York 12210 {latest eqituons).
development of the Chemical Hygiene Plan: 8. NIOSH/OSHA Pocket Guide to Chemical
1 dz:?ﬁm Chemical Society. Safety in Hazards. NIOSH Pub. No. 85~114. U.S.
ic-Chemistry Laboratories, 4th . - Government Printing Office, Washington, DC.

edition. 1985 = - - ’ 1885 (or latest edition). -

Z Fawcett HH. and W. 5 Wood, Safety 9. Occupational Health Guidelines,
and Accadent Prevention in Chemical NIOSH/QOSHA NIOSH Pub. No. 51-123 U.S.
Operations. 2nd edition, Wiley-Interscience, Government Printing Office, Washington, DC,
New York, 1882 - : <981,

3. Flury. Patricia A., Environmental Health 10. Patty, F.A., Industrial Hygiene and
and Safety in the Hospital Laboratory, _ Toxicology, John Wiley & Sons. Inc, New

- Charles C. Thoman Publiahar._.Spﬁngﬁeld L. vYork NY (Five Volumes).

1978 )

3. Green. Michael E and Tork, Amos,
Safety in Working with Chemicals,
Maamillan Publishing Ca, NY, 1878

5. Kaufmar. Jumes A, Laboratory Safety

11. Registry of Toxic Effects of Chemical
Substances, US. Department of Health and_
Human Services, Public Health Service,
Centers for Disease Control National
Insttute for Occupational Safety and Health,
Revised Annually. for sale from
. : Superintendent of Documents U.S. Govt

8. Nationa! Institutes of Health, NIH Printing Office, Washingtor. DC 20402
Guidelines for the Laboratory use of 12 The Merck Index: An Encyclopedia of
Chemical Carcinogens, NIH Pub. No. 51-2385, Chemicals and Drves. Merck and Company

Inc Rahway. N.J.. 1876 (or latest edition].
13. Sax. N1 Dangerous Properties of
* Industrial Materials, 5th edition, Van
Noatrand Reinhold, NY.. 1978,

Midland. MI 45540, 1977,

7. National Research Council. Prudent
Practices for Disposal of Chemicals from
Laboratories, National Academy Press,
Washington, DC. 1983. ' 14. Sittig. Marahall, Handbook of Toxic and

& National Research Council. Prudent Hazardous Chemicals, Noyes Publications,
Practices for Handling Hazardons Chemicals - Park Ridge, NJ, 1981. ~
in Laboratories, National Academy Press, {c] Information on Ventilation: - .

1. American Conference of Govetmmental
Industrial Hygienists industrial Ventilatiom,

Chemical Laboratory, Vol. IV, /. Chem. Ed., 18th edition Lansing, MI, 1880.
American Chemical Society, Easlon, PA. Z American National Standards Institute,
1981 - y Inc. Ametican National Standards

10. Steere, Normaz V. Ed_ Safety in the Fundamentals Go ing the Design and
Chemical Laboratory, /. Chern. Ed. AmericaR  Operation of Local Exbeust sm..-ﬁi ANSI Z
Chemical Society, Easlon: PA. 18042 VoL L g3 ye7g american National Standards
1967, Val IL 1871, VoL I 1974 Institute, N.Y. 197%. - .

11. Steere. Norman V., Handbook of 3. Imad, A.P. and Watson, C.L. Ventilatian
Laboratory Safety, the Chemical Rubber Index: An Easy Way to Decide about -
Compeny Cleveisnd, OH. 1571 . Hazardous Liguids, Professional Safety pp -
the Chemical Laboratory, jahn Wiley & Sont, 4 Natiomal Fire Protection Association.
Inc. New York. 1997, e .- . Fire Protection for Labaratories Using

1. American Conference of Governmental Safety Standard for Laboratories in Health
lndnstna.! Hyyienists. Threshold Limit Valuey Related Institations, NFPA. 56c. 1980,
for Chemical Scbstances and Physical Agents  * Fire Protection Gride on Hazardogs.
in the Workroom Environment with Intended Materials, 7th edition, 1978,
mp.o. f&ox 1937 Cincirnati. OH 45201 National Fire Protection Association.

test edition - Batterymarch Park, Quincy. MA 02283,

2 Annual Report on Carcinogens. National & Scentific Apparatus Makers Association
Toxiéology Program U.S. Department of (SAMA), Standard for Laboratory Fame
Health and Human Services, Pubiic Health  [ood, SAMA LF7-1880. 1101 161k Street,

Service, .S Government Printing Office, NW._. Washington. DC 20038
Washington, DC, (latest edition). o . {d] Information on Availability of
2. Bes: Company. Best Safety Directory, - Referenced Materiak

Vois. I and II. Oldwick, NJ., 1981.

. i j S itut
4. Bretherick, L. Handboek of Reactive 1. American National Standards Institute

ANSI}, 1430 Broadway, New York. NY 10018
Chemical Hazards, znd eiton. Butterworths s ooy esting aag oM
on, 1978, - terials (ASTM], 1918 Race Stree
5. Bretherick L., Haxard.s in the Chemical Fh”hailadelph(ja. PA 19'1@. * t
Cavoratary. 3rd edition. Royal Society of {Approved by the Office of Management and
6. Code of Fedgéllx?eguhnm 29CFRpart  Dudget under control number 1218-0131) .
1910 subpart Z. US. Govt, Printing Office, IFR Doc. 50-1717 Filed 1-30-90: 8:45 am]
Washington, DC 20402 (latest edition). SRLLENG COOE 4590-20-4
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1. Purpose

This technical guide (TG) is for the person who must plan, write, revise, publish, or
manage SOPs. The guidance is presented generically so that it can be used in any setting.
Examples include administrative, industrial, laboratory, or field operations. Therefore, this
guidance addresses both the format and content of administrative and technical SOPs.

2. Definition

An SOP is a clearly written set of instructions or methods detailing the procedures for
carrying out a routine or recurring task or study. SOPs are used to describe both
administrative and technical tasks.

3. Use
a. As a management tool, an SOP —

(1) Provides a foundation for training new employees by establishing operational
procedures.

(2) Serves as a continuity tool in those cases where regular personnel are absent
from an operation, enabling others to carry on the function.

(3) Refreshes the memory of management and experienced employees
regarding operational procedures within the organization.

(4) Helps maintain quality control by providing detailed, step-by-step guidance to
personnel who are required to carry out a certain procedure.

(5) Sets forth study methods that are adequate to ensure the quality and integrity
of the data generated in the course of a study.

(6) Provides a documented, historical record of an organization’s operating
procedures during a specific period of time.
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b. As an administrative tool, an SOP can be used to—
(1) Decide where in an organization a procedure should be carried out.
(2) Decide what material and personnel resources are required.
(3) Outline the manner in which procedures are to be carried out.
4. Steps for developing and publishing an SOP

a. Review your procedures and decide what needs to be explained in your SOP. Seek
the input of personnel who have experience in these procedures.

b. Gather information on the procedure from reference sources. Contact other
organizations performing similar functions to see if they have an SOP. If they do, request
a copy to use as a guide or source of ideas. Often, such a document can be modified to
serve your needs.

¢. Assemble all blank forms and other documents you will need to reference in the
SOP.

d. Assign the SOP a number and title for identification and reference purposes.

e. Write a draft of the SOP, following the guidelines set forth in paragraph 5.

f. Review the draft SOP for technical adequacy and administrative accuracy. Make
sure that the SOP conveys its message clearly, and that it answers the questions “who,”
“what,” “when,” “where,” and. “how.”

g. Submit the draft SOP for peer review and supervisory approval.

h. Incorporate approved changes into a final version.

1. Along with your supervisor, sign and date the final version. On approval, distribute
copies, as appropriate, and post a copy in the SOP file for reference (see paragraph 6).

5. Structuring your SOP
a. Format.
(1) Figure 1 shows the suggested format for an administrative SOP.
(2) Figure 2 shows the suggested format for a technical SOP.
b. Numbering the divisions and parts of an SOP. The divisions of an SOP (such as
paragraphs, sections, and chapters) and certain parts (figures and tables) are numbered to
help make referencing easier. Table 1 explains the numbering scheme.

c. Table of contents.

(1) If the SOP is over 10 paragraphs, include a table of contents.
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(2) In preparing the table of contents, list part, chapter, section and paragraph titles
(if appropriate), and appendixes exactly as given in the body of the text and in the same
order.

d. Content.

(1) Be clear, concise, and thorough when listing the step-by-step procedures.
Remember that the person most dependent on your SOP is the employee who may have
litde or no experience with the procedure in question. To better appreciate what you must
communicate, place yourself in the position of the employee. Your greatest enemies are
vagueness and imprecision. Your SOP will be of little use if no one can understand who is

supposed to do what.

(2) Include only those steps that are carried out by the employees in the immediate
organization. When procedures include interactions with individuals outside of the
Organization, indicate this but do not specify the actual steps taken by the other persons.

(3) Be comprehensive in terms of how t get the procedure accomplished, but do
not encompass irrelevant maners. : :

(4) Be positive in your presentation.
e. Appendixes. Include appendixes when it is necessary to furnish additional or
suppiemental material (for example, reproduction of an agreement or a sample contract, list

of references, sample plan for 2 maneuver or exercise). Appendixes, if used, are placed at
the end of the document.

f. Glossary. Provide a glossary if the SOP contains more than 15 abbreviations or 5
terms.

2. Hlustrations. Use illustrations only when they are essential, contribute to a clearer
understanding of the subject matter, or substantially reduce the narrative portion of the
SOP. _

6. Filing the SOPs
When a number of SOPs have accumulated in a file, incorporate them into an SOP Manual.

a. Place the individual SOPs into a large binder, sorting the documents into chapters by
subject.

b. Arrange these chapters in a logical sequence (for example, all administrative
procedures in one section and all laboratory procedures in another),

c. Develop a table of contents and place it in the front of the binder.
d. Place the manual alongside other references such as ARs and TGs.
7. Maintaining a historical registry for laboratory procedures
The supervisor must maintain a historical file of obsolete laboratory SOPs and revisions

according to Title 21, Code of Federal Regulations (CFR), Section 58.81, Standard
Operating Procedures, and Title 40, CFR, Section 160.81, Standard Operating Procedures.
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a. File at least one copy of all discontinued or obsolete SOPs, perhaps in a binder
stored near the SOP Manual. _

b. Record the following information and attach it to the SOP cover:

This SOP was in effect for the period XX Month 19XX (original effective date)
through XX Month 19XX (date SOP was removed from service). This SOP was
replaced by SOP _____ (give the SOP number, effective date, and title of

the new SOP).

8. Updating the SOPs

The supervisor should review the SOPs ate least annually to ensure the procedures remain
up-to-date and accurately reflect changes in the work environment.

a. If no changes are necessary, the reviewing supervisor should sign and date a cover
sheet and attach it to the file copy of the SOP. Figure 3 shows an example of a cover sheet.

b. If procedures change, rewrite the section.
(1) New material added by a change is identified by an asterisk.
(2) On rescinding a paragraph, delete the body of the paragraph but keep its
number and title in its original place in the text. Mark the paragraph -with an asterisk and

write “rescinded” in parentheses after the title. The paragraph should appear in the text as
follows: A

*3.1. Requisitioning (Rescinded)

In any future change, keep the number, the ﬁde, and “(Rescinded),” but remove the
asterisk. The number and title are not deleted until the publication is revised.

(3) Prepare a memorandum to transmit the revised SOP to the user. Indicate the
number of changes and the number of changed pages. Attach the memorandum to the file

copy of the SOP.

¢. If changes are extensive, revise the entire SOP, and follow steps addressed in
paragraphs 4g through 4i.

9. Managing the SOPs
One person in your organization should -
a. Assign SOP numbers for identification purposes.

b. Know how many copies of SOPs exist for good: control, management, and
revision.

¢. Verify that all organization SOP collections —
(1) Are updated and evaluated for currency at Jeast annually.

(2) Contain cover sheets to show the supervisor’s review (see paragraph 8).
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NAME OF ORGANIZATION
(e.g., Division/Branch/Office)

(Office File Symbol) SOP No.
Disk File Name

Effective Date
Date Removed from Service

Title of SOP

1. Purpose: A brief statement which outlines the reason for or purpose of the SOP, described
in terms of function, applicability, and objective.

2. Authority: References the regulation that calls for procedure to be performed.

3. Abbreviations and Terms: Use a glossary if there are more than 5 terms or more than 15
abbreviations to be explained in the SOP. Otherwise, define them as they are introduced.

4. Procedure: The main contents of the body. Procedures are an orderiy series of specific
actions taken to carry out an assignment.

a-z. (Subheadings: use to break a procedure into major subprocedures or major
cormponents.)

5. Safety Considerations: Include in all SOPs. If there are none, state that safety was a
consideration.

6. References: A list of other publications that are cited in the text. All such publications must
be available to the user of the SOP.

Figure 1. Sample Format for an Administrative SOP
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NAME OF ORGANIZATION
(e.g., Division/Branch/Office) -

(Office File Symbol) SOPNo._______
Disk File Name

Effective Date
Date Removed from Service

Title of SOP

1. Purpose: A brief statement which outlines the reason for or purpose of the SOP, described in
terms of function, applicability, and objective.

2. Authority: References the regulation that calls for the procedure to be performed.

3. Abbreviations and Terms: Use a glossary if there are more than 5 terms or more than 15
abbreviations to be explained in the SOP. Otherwise, define them as they are introduced.

4. Restrictions: Indicates who has authority to update the SOP and when.,

5. Location: Indicates the area in which the procedures are to be followed; usually either a lab
name and room number, or a field location.

6. Scope: Describes the type of test, the nature of samples (matrix), and the type of program
supported. Include linear range, level of quantitation (method detection limit), and method

precision and bias.

7. Sampie Handling and Preservation: Focuses on the analyst’s responsibilities in sample
handling.

8. Apparatus and Materials: Describes reagents, standards and equipment used.
9.  Analytical Procedures: Describes interferences, preparation and analysis.

10. Quality Control: Describes the QC checks including type, frequency, evaluation
procedure, acceptance and rejection criteria, and corrective actions.

11. Data Analysis: Describes how raw data is recorded, calculations done, and results
reported.

12. Documentation: Describes the information which shall be recorded sufficient to permit
validation of data.

13. Report Requirements: Describes the information to be included in the final report.

14. Safety Considerations: Include in all SOPs. If there are none, state that safety was a
consideration.

15. References: A list of other publications that are cited in the text. All such publications must
be available to the user of the SOP.

Figure 2. Sample Format for a Technical SOP
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Table 1

Numbering the divisions and parts of a publication

Division or Parts

1. Pants

2. Chapters

k) 3. Section

4. Paragraphs *

5. Subparagraphs

6. lllustrations and tabiets

7. Appendixes

a. Sections within an appendix

b. Paragraphs within an appendix

¢. Subparagraphs within an appendix

% d. Mustrations and tabies within an appendix

8. Glossary

Number consecutively, spelling out the part number.
For example, Part One, Pan Two.

Number consecutively throughout the publication, using Arabic
numbers. For example, Chapter 1, Chapter 2.

Number consecutively within chapters, using capital Roman
numerals. For example, within Chapter 1, Section !, Section II;
within Chapter 2, Section I, Section 1.

Number consecutively, using two-part Arabic numbers. The first
nurmber represents the chapter; the second represents the
numerical sequence of the paragraph within the chapter. For
exampie, 1-1, 1-2; 2-1, 2-2. -

First level- Number consecutively within each paragraph,
using lower-case letters in alphabetical sequence. For exampie, a,
b, ¢...z; aa, ab, ac...az: ba, bb, be...bz.

Second level: Number consecutively within gach subparagraph,
using Arabic numbers in parentheses. For example, within
subparagraph a, (1), (2); within subparagraph b (1), (2.

Third level 2 Number consecutively within each subparagraph,
using lower-case letters in parentheses, in alphabetical
sequence. For example, within subparagraph af), (a), {b); within
subparagraph a (2), (a), (b).

Number consecutively within each chapter, using two-part
Arabic numbers, The first number represents the chapter; the
second, the numerical sequence of the illustration or table within
the chapter. For exampie. Figure 1-1, Figure 1-2, Figure 2-1,
Figure 2-2; Table 1-1, Tabie 1-2, Table 2-1, Table 2-2.

Number consecutively, using capital letters in alphabetical
sequence. For example, Appendix A, Appendix B.?

Number consecutively within each appendix as explained in
item 3 above.

Number consecutively, using a capital letter and an Arabic
number. The letter represents the appendix; the number, the
numerical sequence of the paragraph within the appendix. For
example, A-1, A-2, B-1, B-2.

Same as in item 5 above.

Number consecutively, using a capital letter ang an Arabic
number. The letter represents the appendix; the number, the
humerical sequence of the illustration or table in the appendix.
For example, Figure A-1, Figure A-2; Tabie A-1, Tabie A-2.

Unnumbered.

"This item refers only to paragraphs in the body of a publication. Paragraphs in a foreword and a-glossary (ltem 8)

are not numbered.

*A paragraph may not be divided further than the third level.

*Hf there is only one appendix, cail it “Appendix A"




USAEHA TG No. 176 June 1990

- SOPNo._...
Disk File Name
Effective Date
Date Removed from Service
SOP Title
Submitted by Date
Approved by ‘ Date
Reviewed
Supervisor Date
Supervisor Date
Supervisor Date
Supervisor ' Date
Supervisor Date
Supervisor Date
Supervisor Date
Supervisor ] - Date
Supervisor | Date
Figure 3. Sample of a Review Cover Sheet #GPO : 1991 290472 (m)
2U.5. COVERNMENT PRINTING OFFAICE: 1951-371-§51760020 8
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